fronts are fighting 
- | They|are fight- 


ity of leading the American forces, appeal to 
-—___- you with all possible earnestness to invest in 
War Bonds to the fullest extent of your 


capacity. a 
ae Fe 
Give us not‘only the’ neéded implements of war, 
but the assurance and backing of a united 
people so necessary| to hasten the victory and 
ur fighting men. 


' 


speed the ret of yo 
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CAST PLASTIC 


This war has advanced plastics’ progress by 
decades Many new and unusual develop 
ments developments that border on the 
miraculous, give the post-victory manufac- 
turer every opportunity for success Typical 
of these developments are Durez casting resins 

designed to reduce the time and cost con 
sumed in conventional die-making. designed 


to speed production. 


Durez casting resins lend themselves 
readily to cast forms for hydro-press 
operation. To make a forming die for 
a hydro-press, the original pattern can 
be made of wood and a plaster cast 
from this. The resin is 
poured in... without the need of a 
core if the part is small... and cured. 
It is then ready for immediate use. The 
above-illustrated cast plastic dies (and 
parts which were formed from them) 
produced hundreds of pieces which 
were without flaw. 


mold made 








Holds Tolerances 


Tests have shown the Durez casting 
resin used for these dies may be sawed 
easily, that it drills like hard maple 
wood, that it will not hold heat or be 
softened by it, and that it will not 
ignite. Standard wood or metal work- 
ing equipment may be used to work 
it. When it becomes necessary to re- 
place a conventionally made die, it has 
been found that it is not necessary to 
wait for a die to be remade in that 
material. Instead, in some instances, a 
part formed on the original die may 
simply be filled with a casting resin and 
the plastic cured into a usable die in 
a matter of a few hours. Furthermore, 
casting resins are particularly adaptable 
where the form or die has in it joggles 
or other similar insets which must be 
machined in the conventional die ma- 
terial. No such machining is necessary 
in the plastic die. The liquid resin fol- 
lows the contours of the part exactly 





y, 





and holds those contours to predete: 


mined tolerences. 


Other Uses 


A few additional uses for these resins 
are stretch-press dies, jigs, assemb 
and holding fixtures, foundry patterns 
and masking shields for plating 


Folder Available 


As specialists in the production of 
phenolics during the past quarter cen- 
tury, Durez technicians have gained an 
enviable record for developing plastics 
that fit the job. This background in 
cludes molding compounds, industrial 
resins and oil soluble resins. The ben 
efits which this wealth of experience 
can provide are available at all times 
towards the development of practical 


industrial applications. Write for au- 
thoritative folder on casting resins 
Durez Plastics & Chemicals 


Walck Road 


Inc., 266 


North Tonawanda, N. \ 





PLASTICS THAT FIT THE JOB 
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Part of a lifeboat’s equipment 
includes the “‘Waterationer”’ 
(pictured above). It was 
injection molded of Loalin by 
Maurice A. Lichten Co., 
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Yor example - you can make sceuffproof, good look- 
, practically indestructible luggage and brief cases; 


volstery material that can be left outdoors because it 


Another application Lf suggests! ift- 
in 








teresting and impogtant Uses Ar-vall figlds | 


j 
} B Sbscid lévely lady probably doesn’t ste tia: : 


— ' 
what the handbag is made from. But ghe’s surely proof fabric coatings for rainwear, shower curtains, 
«< = «< . < . “ . ) 








sists the aging effects of weather; water and mildew- 
' 



















interestedfin the fget that it’s easy to keep clea tents; soles and heels that will outwear leather many 


, because &’s watesSroof and washable. Khe likes times; film, sheet or coatings of GEON for packages that 


because jt resisty’ scuffing and wear dqpite its will resist wear, aging, chemicals, foods, tobacco, oils 
: dl “ - r . 
ness. And she knows that it won’t fade orAurn and greases, moisture, heat and cold. All products made 


yellow éven after continued handling from GEON may be brilliantly or delicately colored 


There are applications for GEON in 
every industry in America. For more 
prodyct hrough the use of GEO! complete information write Department 
II-6, B. F. Goodrich Chemical Com- 


polyyiny§ raw materials. And th 
pany, Rose Building, East 9th and Pros- 


ecg mgity interesting and im 
i f.. #. 


applies ms. 


pect, Cleveland 15, Ohio 





emical Company A DIVISION OF THE 8. F. GOODRICH COMPANY’ 
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PAINTBRUSH BRISTLES 
OF DU PONT NYLON 


outwear natural bristles by more than 3 to 1... 
are more resilient... safe with every type of paint 


ADVANTAGES: Nylon paintbrush bristles were introduced at just 
the time they were most needed—-when war had cut off the 
supply of hog bristles. Nylon bristles have conclusively demon- 
strated that they possess a combination of advantages unobtainable 
in any other type of bristle, either hog or synthetic. They are not 
harmed by any kind of paint, lacquer or varnish. They are more 
resilient than natural bristles and in addition they last more than 
three times as long. Being man-made, their diameter, length and 
taper are always “‘as specified,’’ which makes possible the laying on 

THE OLD WAY: HOG-BRISTLED BRUSH, after paint- : : . 

ing 29,0008 ceakee fect of vengh carfnen, brick end of a smoother, more uniform paint surface and provides better 

concrete, is about ready to Le discarded. balance and feel in the paintbrush. Over two million nylon-bristled 
paintbrushes have been taken »y Uncle Sam thus far to do the 
toughest painting job there is—painting ships of the U.S. Navy 


AVAILABILITY: Nylon paintbrush bristles are all allocated for use 
by the Navy. They are a good example of a Du Pont plastics 
development of a special material for a special job. For information 
on nylon and other Du Pont plastics write E. I. du Pont de Nemours 
& Co. (Inc.), Plastics Dept., Arlington, New Jersey. 


FOR PLASTICS.. CONSULT DU PONT 


THE NEW WAY: NYLON-BRISTLED BRUSH, used on BUY AND HOLD WAR BONDS 
an equal area of the same type of surface, shows 
little wear. In another test of abrasion resistance 
simulating natural painting strokes, a nylon-bristled 
paintbrush, after one million strokes approximating 
840,000 sq. ft. of coverage, wore only ‘s of an inch, 
Nylon bristles are produced by the Du Pont 
Company. Nylon-bristled brushes are made by 
leading paintbrush manufacturers. 


>. 
BETTER THINGS FOR BETTER LIVING 
-+» THROUGH CHEMISTRY 








Twelve dresser combs molded every 57 seconds 
by Tilton & Cook Co., Leominster, Mass., on 
Reed-Prentice 10D-8 oz. injection molding 
machine (shown above). 


A PROFITABLE FIELD FOR TOMORROW 


Production possibilities for the civilian market, await the molder 
of plastic products, equipped with a Reed-Prentice injection machine — 
PLUS the vision to plan TODAY! 


Reed-Prentice Engineered Service has kept pace with develop- 
ments in thermoplastic techniques and materials, establishing the 
largest selling line of injection molding machines in America. 


Make your plans‘today, worth dollars tomorrow! Investigate 
precision molding of uniform quality, plastic products on a production 
basis. Ask for details about complete range of machines and mold design. 


* 


Reed-Prentice injection molding 
machines made in 6, 8, 12, 16 
and 22 oz. sizes. (10H-22 oz. 
machine shown at right.) 


* 
"ON 
Gq 
—— NEY sictetetrye2 AJ NEW YORK OFFICE: 75 West St., New York 6, N. Y. 
SS CLEVELAND OFFICE: 1213 W. 3rd St., Cleveland 13, Ohio 
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LOW THERMAL CONDUGTIVITY is 
laboratory way of saying that Lug 
plastics are inviting tothe touch 
temperatures. It explains one 
many reasons why these jade-lik 
moplastics are used so frequently in 


applications involving personal contact 
and handling: electric shaver housings, 
hardware, tool handles, telephone hand- 
sets... 
Lumarith molded and fabricated items 
have a uniform surface texture and 
smoothness that actually improves with 
handling. They are odorless, tasteless / 
and non-toxic, and can be produced in {7 | 2 ge 
a limitless range of colors, color densi- / bd mation for Product Designers 
ties and transparencies. fi >) «ee ness is characteristic of all Lumarith plastics 
Would you like to know more abouff = They have excellent colorability, water resistance, 
these modern plastics? Write for Produgh | __ists<«srerath ighnam uniformity and sabi 
Designer's Booklet, or refer to Swee 5.8 different Lumarith types and formulations accent 
Catalog. Celanese Plastic Corporati . 2 —— physical properties in the following 
a division of Celanese Corporation of ae LUM ante CA. 
America, 180 Madison Avenue, New, 
York 16, N. Y. a, 


4 


Cellulose acetate. The most versatile of the cellu 
losics . . . ideal in applications requiring balanced 
physical properties . . . superb color. 

LUMARITH X 
High acetyl celluiose acetate. Provides added di 
mensional stability and moisture resistance, with 


‘ ¢ Kw superb color. 
oe LUMARITH E.C. 
; | ot Cobanese , Ethy! cellulose. Superior toughness at temperature 
, ~ ie extremes, plus lightness and form retention. 
ie 5 CELLULOID 
, Cellulose nitrate. Color, economy and all around 


toughness maintain the popularity of this ‘first 
plastic’... used in volume for fabricated items. 
Success with plastics depends on the proper se- 
lection of plastic type and formulation. Our tech- 
nical staff is at your service. 
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PLASTIC-GAZING 


The crystal ball 


has been tossed out 

the window. 

The swamis, leaf-readers, 
and table-tippers 

of plastics 

have already 

cost too much. 

We have a 

plastic ball. 


It contains 


scientific fact 


and industrial imagination; 
experimentation 
and practical experience. 
One look with us 


may open your eyes. 











When the armed services needed messware—ini mass pro- 
duction quantities and tough enough to stand up under 
the none-too-gentle handling of a KP or galley detail- 
they didn’t have far to look. 

Glass was the logical answer—because of the rugged- 
ness that Corning had learned to put into it. And at 
Corning the right glass was available . . . and the engi- 
neering skill to build and operate the high-speed auto- 
matic machinery to produce the tremendous quantities 
of ware needed. 

In sharp contrast to army messware are the huge glass 
cylinders for blueprint machines around which have 


FROM BLUEPRINT 


CYLINDERS TO 


COFFEE CUPS 


rolled the tons upon tons of blueprints for the fighting 
machines of our armed forces. This is a job for skilled 
craftsmen, not for automatic production . . . and a job for 
Pyrex brand Glass No. 774, because the cylinders must 
resist the intense heat of arc lamps and transmit a 
maximum of light. 

Army messware and blueprint cylinders are just two of 
the many products made possible by Corning’s engineering 
skill, production facilities, and the thousands of Corning 
glass compositions. They may provide the solution to 
your problem. 

Write Industrial Sales Department MP-6, 


CORNING GLASS WORKS 


CORNING, NEW YORK 


INDUSTRIAL SALES DEPT., MP4 
Corning Glass Works, Corning, New York 
Please send me a copy of your Bulletin 842 
“Industrial Glass by Corning.” 
Name litle 
Firm 
Street 


City and State 








When Plastics 
Come Marching Home 


Many plastics problems have been solved under 
the pressure of war necessity. The knowledge 
and technique thus gained—of which Stokes has 
acquired its full share— will become available for 
the peacetime application of plastics to civilian 
use the day after wartime restrictions are lifted. 
lf your plans call for the use of plastics or hard 


rubber, we invite your inquiry. 


ios. STOKES RUBBER co. 


Molders of Hard Rubber and Plastics * Since 1897 
TRENTON, N. J 
STOKES RUBBER 
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The Mills-molded Tenite Plastic case for this Clinitest Sugar-Urine Urinalysis YP 
set is truly a case for medical progress... for it contains another advancement : 
toward the control of Diabetes. This new method of urinalysis provides the 


diabetic patient with a simplified method of maintaining a more accurate check on / 


—_ 


a lifetime with the proper care.” Thus the strength of plastic becomes a definite sales sy 


his own condition. The Clinitest is a compact, complete unit in itself and eliminates 
the heating usually needed for urinalysis. Clinitest literature stresses the durability of 


its plastic case by stating, “The Clinitest case, made of durable TENITE plastic, will last ‘e = 


= 


A] 
fr 
asset to this highly specialized product. This effectiveness is a result of Mills’ painstaking 

production analysis. It is typical of the careful attention given all products molded here. Werte ‘en leterhoed fer the 

Let Mills’ planning do the same effective job for your products. We invite your inquiries injection Molded and Extruded Plosti 
catelog. Or, for detoiled information 

ELMER E. MILLS CORPORATION about CI APRAMS * pipe, tubing and 

se, Cr Styron fittings, write for circulars containing dota 
lustron, loo Vinylite, Mills-Plast bran and ther Thermoplast Moterials end Wlustrations. Trade Mark Reg. 


Molders of Tenite, Lumarith, Plastecele, Fibestos ystallite, POlystyrene, Styro 


153 WEST HURON STREET, CHICAGO 10, ILLINOIS 


PULP AND PAPERS, CUSTOM-MANUFACTURED FOR PLASTICS APPLICATIONS 








Though the production of decorative laminates 
will await the end of hostilities, their 
potentialities are vast and intriguing. 





Though specifications tend to vary to meet the 
individual need, most of our decorative impreg- ae 
nating papers have the following characteristics: ag 


1) Uniform Cleanliness t, 

2) Non-fading Brightness “ie 

3) Clear, Even Formation «es 

4) Sufficient strength in aqueous aes 
solvents to allow maximum production 


( 
| 
UNIFORM ( 














Requests for sample runs of printed impregnating 
paper have been received. The Munising Paper 
Company does no printing itself but is ina 
position to supply web printing with continuous 
designs in light-fast and aqueous-fast inks. 

We welcome the opportunity of submitting either 
plain or printed rolls for impregnating purposes. 
If special designs are wished, sketches will be 
supplied without charge. 






EY» 
q) 


E> 


+ Of] | Ah 0, Lf CG, ay & 
She Ntwu ng ° aprer company f 


Soles and Executive Offices + 135 South La Solle Street, Chicago 3, Illinois * Pulp and Paper Mills at Munising, Michigan 
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MANUFACTURERS OF PRECISION MADE PULP AND PAPERS FOR MORE THAN 40 YEARS 
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KEEPING OUR FEET FAST 
TO THE GOOD EARTH 


T WOULD BE FUN to take off and tell the 
world what we have done, seen, heard and 
dreamed about the future of plastics. But sober 
second thought tells us that our present job is to 
stick to producing the plastics that enable us to 
serve our country best at this time. 

But what we are learning now can be of im- 
mense service to many concerns who are thinking 
of their post-war problems ina highly competitive 
era. We will cheerfully chat with you about your 
problems and show you how we can serve you. 


OWENS-ILLINOIS GLASS COMPANY 
TOLEDO I, OHIO 


Branches in All Principal Cities 
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POWW’NERHR OF 


THE PRESS 


Another Lake Erie contribution 
to better compression molding 


This 450-on Lake Erie angle mold- 
ing press was designed and built 
to meet the customer's specific re- 
a. It is used by a large 
ectrical manufacturing company 
for molding phenolic masetidl. 


— Erie has a thorough knowl- 
e of all types and sizes of 
hydraulic presses required by the 
rvidly growing plastics industry. 
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Already we have designed stand- 
ard compression molding presses 
that can be adapted to your needs 
—or we can build presses to meet 
any special production methods 
you may require. Write for com- 
plete information. 

Lake Erte EncGineerine Corp. 

868 Woodward Avenue 
Buffalo 17, N. Y. 


DAKE ERIE 


FNC ni NEER iN rt 


BUFFALO NY. 2 


~~ 












LIGHTWEIGHT 
COCKPIT 
COOLER... 














rs ee 


Piping or phonograph parts, | 


covers or containers 


i Economy in large moldings, too, is a trait of the cellulosics. Pe. Lightweight, corrosion resistonce, 
; : . ; ie hoa 1 for waste pipes f 
Cénsider this cockpit ventilator for Republic’s Thunderbolt, ' | 
ws > 
molded by Pyro Plastics Co., from cellulose acetate. Seventeen inches ~. A 
ie 
? ™ ‘Oo it io > » ° rate 
long, 12 ounces light, it ignores wide temperature extremes, lubricating U 


a oil, hydraulic fluid, impact shocks. Injection molding produces the Sright ester, twenstesoncy, for 


e . ~ = cutomotic phonograephs 
main tube in 45 seconds, the 4-ounce nozzle in 30 seconds. — 


— 
é This suggests a wealth of other applications where one-shot injection, 
re-use of scrap, ready machining and assembly, lightweight strength if 
- ——— 


and durability, and enduring good looks are your goal. 
L ¢ 


_ 


Hercules does not make plastics or molding powder, but supplies the high-quality cellulose derivatives from which they ore made. For date, please write 
HERC ULES POWDER. COMPANY %6 Morket Street, Wilmington 99, Delaware. 0 ; 


INCORPORATED ; 











Colorful, odorless, tasteless, 
packages and closures 
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CO-RO-LITE 


The Rope Fi bre Plastic 


= nese elias 
CO-RO-LITE products and the pre-forms from which 
they were molded. CO-RO-LITE is also supplied in 
sheets of standard sizes. 


Write for a copy of the booklet “Columbian CO-RO- 
LITE Rope Fibre Plastics”, it contains engineering data, 
illustrations, and descriptive information on molding 


*Process pprtentets trademark 
registered in U. 8. Pot. Of. 


CO-RO-LITE is a ready-to-mold, high- 
impact, industrial plastic compound, re- 
enforced with long, tough, interwoven rope 
fibres. Effective interweaving is accom- 
plished by a patented needling operation 
which drives tufts of fibres through the 
mass, forming a uniform bulk. The fibre 
bulk of these bats can be controlled thereby 
varying the character and density of the 
finished plastic. This bat is impregnated 
with a thermo-setting powdered resin, and 


sintered to facilitate handling. 


Die, transfer, flash, and fluid pressure 
molding are practicable with CO-RO-LITE, 
and required results are obtained with pres- 
sure varying from 80 psi in fluid pressure 
molding, to 3000 psi in die molding. Molding 
temperatures for both high and low densities 
range from 270 to 350 deg. F. 


CO-RO-LITE offers many distinct phys- 
ical advantages for tough-service applica- 
tions in the field of industrial plastics. 
CO-RO-LITE products are hard, smooth 


and lustrous. 





OT Pont 
formaldehy 


HIGH PURITY 
UNIFORM STRENGTH 
WATER-WHITE COLOR 

LOW ACIDITY 


DU PONT FORMALDEHYDE is produced 
under rigid control and supervision. The 
product is designed to meet the high re- 
quirements of the plastics industry. 
SHIPMENTS in standard containers are 
made from the factory or stocks maintained 
in principal cities. 

AVAILABILITY subject to WPB General 
Allocation Order M-300 Appendix. A ma- 


gtt' 
terial under Schedules 9 and 10, “Small } 

Order Exemptions,” 1,500 Ibs. of 37% , 
Formaldehyde, 500 Ibs. of Paraformalde- ‘ ) 
hyde and 10,000 Ibs. of Hexamethylene- " 


tetramine can be obtained without applica- 


tion to WPB. Quantities in excess of the 
above require application on form WPB- 
2945 (PD600). Filing date is 15th of month 
preceding month of delivery. 
x** 
b 


Depend on Du Pont also for: PARAFOR- 


MALDEHYDE—powdered or granulated, 3 7 

95% minimum strength. And HEXAME- , 

THYLENETETRAMINE—U:S.P. crystals “Ra a , 
3 


or technical. Call our nearest district office 
for information and technical assistance. 


Electrochemicals a ae wr E. I. du Pont 


de Nemours & Co. (Inc.), Wilmington 98, 


Delaware. 
District Offices: Baltimore, Boston, Charlotte, 
Chicago, Cleveland, Kansas City,* New York, 
Philadelphia, San Francisco. *Barada & Page, Inc. 
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BETTER THINGS FOR BETTER LIVING 
. THROUGH CHEMISTRY 


DUPONT ELECTROCHEMICALS 








HARDESTY DIBUTYL SEBACATE 


HIGHEST PLASTICIZING POWER 





























The main purpose of a plasti- is retained at extremely low Properties of Dibuty! Sebacate 
cizer is to impart flexibility to temperatures, as shown by the Purity . 98.5% minimum 
plastic materials and elastomers. cold cracking tests in the table Specific Gravity . . .0.935 20/20°C. 
In this property, Hardesty Chem- below. aaey as Sebacic....... 0.3% maximum 
ical Dibutyl Sebacate is one of Sediment. ..0. 2.2.2.) Serine 
the most efficient plasticizers Hardesty Chemical Company Ash................0.001% maximum 
known. Thisisstrikingly shown Dibutyl Sebacate is used as a SOO. 44 <nakseched» eodrmer ok None 
in the following table giving the plasticizer for the vinyl co- son tp eeeeesesees+-0.3 ppm maximum 
: * 4 : ; it: heme som oo te vache maximum 
ag of test strips of Vinyl- polymers, polyvinyl chloride, = Figs) Point. - a3 3 .380°F. 
ite containing three dif- polyvinyl butyral, nitrocellulose, eS Ree rts Se eee ee 420°F. 
ferent plasticizers. The basic cellulose acetobutyrate, acrylic Boiling Point...... “aaa C — mm. 
. . : . s é mm 
ogee sm used in ma resins and synthetic rubbers. aan soneety « - Less than Red at 25°C 
ese consisted o t z SR TY .11°F 
‘parts of Vinylite VYNW, 55 Im addition to its high plasti- Weight per gallon. Fy RETRY Se 7.8 Ibs Mc 
parts of plasticizer, 2 parts of cizing power and low tempera- Index of Refraction. ..... 1.4391 at 25° ’s 
’ i > Dielectric Constant..............+.. 
calcium stearate, and 0.75 part ture flexibility, Dibutyl Sebacate Power Factor—60 cycles............. uo u 
of stearic acid. This mixture is also characterized by its high Fitk 
was milled on a two-roll mil] | solvency for various elastomers. 279) 73 


with roll temperature of 300 It is extremely resistant to yel- ~ 





310°F., and then molded for ten lowing on long exposure to Ku: 
minutes at 300°F. and chilled light, tasteless and has no re- 
under pressure. sidual odor. ns 
These en lage era show the out- A letter to Hardesty Chemical V 
g plasticizing power of Company will bring a sample nee 
newer Chemical Dibutyl Seb- and further information by re- aad 
acate. This plasticizing power turn mail. ed 
you 





Modulus 
at 100% Tensile Shore Cold Cracking 
Pilasticizer Elongation at Break Elongation Set Hardness Temperature , 





Dibutyl Sebacate 584 psi. 2220ps.i. 405% 50% 62 Below —80°F 
Dioctyl Phthalate 1075 p.si. 2795 psi. 365% 39% 79 —45°F. 
Tricresyl Phosphate 1780 p.s.i. 3150 p.s.i. 288% 27% 85 O°F. 











HARDESTY CHEMICAL COMPANY, INC., 41 EAST FORTY- SECOND STREET, NEW YORK 17, N.Y. 
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Maybe you know the plastic mold- 
er’s best alibi when his shipments to 
you go astray—“metal insert trouble.” 
Either shipments to him wandering 
off, or wandering tolerances after 
they get there — he says. Well, at 
Kurz-Kasch, we can’t pass the buck 
on your plastic molding schedule! 
Luckily, we don’t have to very often. 

We take full responsibility for all 
inserts, most of which are made right 
in our plant—all kinds, of all metals, 
by all methods. That means that when 
you place your molding job with 





We take our own Kick in the Pants 
— if we earn it! 


Kurz-Kasch, you're also placing com- 
plete responsibility for that job in 
full — that engineering, mold-mak- 
ing, insert-making, molding and 
finishing will mesh together to get 
out specified quantities at stated times 
without excuses. 

All these facilities are grouped 
under one roof in one of the largest, 
best-equipped exclusive custom mold- 
ing plants in the country—and our 
Dayton, Ohio, address makes it 
mighty convenient. We'll let our 28- 
year-old record of service to Ameri- 


Korz-Kasch 


For over 28 years Planners and Molders in Plastics 


Kurz-Kasch, Inc., 1415 South Broadway, Dayton 1, Ohio. Branch Soles Offices: New York * Chicago * Detroit 
Indianapolis * Los Angeles ® Dallas * St, Lovis © Toronto, Canada. Export Offices: 89 Broad Street, New York City 


can industry speak for the caliber of 
our work. What we want to say is— 
if you have molded plastics on your 
mind, talk it over with a Kurz-Kasch 
engineer. No obligation—just ask. 


“A Businessman’'s Guide 
to the Molding of Plastics’’ 


Send for your free 
copy of this illus- 
trated brochure. 
Just write to Dept. 
7 on your letter- 
head and we'll 
send it with our 
compliments, 
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PLASTICS EDUCATION 








Now. even finer educational facilities are avail- The resident school will continue to provide 
able to those who seek thorough, practical plastics _ practical training in its shops and laboratories 
instruction, Plastics Industries Technical Insti- with equipment similar to that used by the plas- 
tute has moved its Los Angeles resident engineer- tics industry. You are cordially invited to visit 
ing school to new and larger quarters on a five- the new campus when in Los Angeles. Mean- 
acre campus. The Administration Building is while, we weicome your inquiries regarding resi- 
shown in the picture above. dent plastics training and the home study course 





INDUSTRIES TECHNICAL 
&® 4: €79.0m £34 


Francis A. Gudger, President - John Delmonte, Technical Director 


WRITE DEPT. MP5-6 
122 EAST 42ND ST, NEW YORK 17, N.Y. * 221 NORTH LA SALLE ST., CHICAGO 1, ILL. * 160) SOUTH WESTERN AVE, LOS ANGELES 6, CALIF 
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~~ HYCON « 


Lnnouncing Hy WZ Hyd: —paulicFoweWlntt. 


Packaged Units for Fast Prefill 
with 3000 p. s. i. Closing and Holding Pressure 





Using 10 GPM and 20 GPM Low Pressure Pumps 
in Combination with 9/; GPM and 11/2 GPM Pumps at 3000 p. s. i. 





Units Complete with Pumps on Double End Motor... Unloading and Relief Valves 
and Micronic Filter... All Mounted on 40 Gal. Water Cooled Reservoir 











Specifications and Engineering Data on Request 
* 


THE NEW WORK AIR BRAKE COMPANY 
















- Atydraulee Division 


420 LEXINGTON AVENUE, NEW YORK 17, N.Y. + FACTORIES: WATERTOWN, N. Y. 
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5s Comfplele Custom Molding Sewice 















Our plant facilities are extensive and varied, com- 
prising every service from designing to machining 
and finishing. To operate such a plant requires the 


combined skills and experiences of many exp~ ts 


p L A & T | C fe C 0 R Pp 0 Eb A T i 1] n and technicians. At Universal, you will find a setup 


which is ideal for the production of custom mold- 


NEW BRUNSWICK - NEW JERSEY ings in large quantities. Every operation is under 


our own roof and our complete control. Whether 


Main Office: 270 Madison Avenue, New Yerk 16, New York * Stee! Mill your requirements are immediate or postwar, we : 
Products Compony, Inc.: 176 West Adoms Street, Chicago 3, Illinois « invite you to consult our Planning Dwision. ' 
Paragon Soles Compony, inc.: II! South Street, Philadephia, Pennsy!- 


vonia * June & Company: 719 New Center Building, Detroit |, Michigan 





Specialized mold steels that meet exacting manufacturing requirements 


Plastiron is of low carbon content, melted and hot-worked with great care, 
and is as clean and soft as the steel-making art can produce. It is exception- 
ally easy to hob, and is ideal for intricate shapes and short runs. 


Plastalloy is ‘a low carbon, nickel chrome steel of finest mold quality. It is 
annealed to provide ease of hobbing, and it develops an extremely hard, 
deep case, having high resistance to swamping and erosion. 


Each is produced by modern steel practice from carefully selected ingredients, 
in electric furnaces, and under careful control. Each provides these important 


advantages: 
@ A low carbon content 


@ Thoroughly clean and uniformly sound 
@ Produces unusually smooth cavities 

@ Will withstand extreme hobbing 

@ Carburizes evenly 

@ Ideal for difficult shapes 


Disston engineers will be glad to help you with your postwar plans 
The wide experience of Disston engineers and metallurgists with the plastics 
industry is at your service. You may feel free to consult them at any time 
regarding your mold problems. They will be glad to cooperate with you, 
advise you frankly, and without obligation. Write fully, and in confidence. 


ESTABLISHED 1840 


Distributors 


New England Newark & Metropolitan New York 
Achorn Steel Company Dempsey-Ross Steel Company 


381 Congress Street 360 Walnut Street 
Boston 10, Mass. Newark, New Jersey 


HENRY DISSTON & SONS, INC., 634 Tacony, Philadelphia 35, Pa., U.S.A. 
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FROM PREWAR REFRIGERATOR DOOR PANEL...T0 B-26 UNITS 
..+ TO AN IMPROVED LID FOR POSTWAR HOME FREEZERS | 



















































] Better insulation, 


@Q Weight-saving and fast pro- 
saving in weight, 


duction were major require- 






greater strength, and ments for the B-26 Storage 
reduction in as- Compartment Boxes. A 
sembly time resulted molded section, as used ; 





in the Door Panel, with 
a hinged surface sheet 
for the door, both of 
Panelyte, solved the 
problem. 


from the prewar 
development of the 
Panelyte Refrigera- 
tor Inner Door 
Panel. 














QCombining the principle of the 
molded Box section from the Storage 
Compartment, filling it with an in- 


For compartment 
doors in B-26 fuse- 
lages, a surface sheet 
of Panelyte was 
cemented to the 
molded Panelyte 
part, and the unit 
mass-produced and 
delivered ready for 
installation. 


sulating material, and cementing on 


a flac sheet, as was done with the 
Fuselage Door, produces a single 

or double lid for home freeze 

units and ice-cream cabinets. 
Sanitary, light-weight, | 

durable, attractive and 

easy to keep 
clean, Panelyte | 

lids are practi- 


PERHAPS PANELYTE At present, we are producing molded and cal and eco- ; 
CAN SERVE YoU fabricated parts, sheets, rods and tubes, re 





for war uses. Our facilities may enable 





you to increase production or reduce costs now, or increase the 
saleability of your postwar products. A discussion entails no 
obligation. Send for factual “Data Book.” 


Sales Offices: Atlanta, Boston, Chicago, Cincinnati, 
Clevelatd, Dallas, Denver, Detroit, Kansas City, Los 
Angeles, Mexico City, Montreal, New Orleans, 
Phoenix, Portland, St. Lovis, St. Paul, San Francisco, 
Seattle, Syracuse, Toronto, Trenton, Vancouver. 










KW RECORD MAKER IN DESIGN, DEVELOPMENT AND 
MASS PRODUCTION OF STRUCTURAL RESINOUS 
LAMINATED PARTS FOR THE REFRIGERATOR INDUSTRY 
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J0-MILE LABORATORY 


for Telephone and Television 


Berween telephone offices in New York and Philadelphia 
once stretched a strange sort of laboratory. Most of the way 
it was underground; engineers made their measurements 
sometimes in manholes. It was a lead-sheathed cable con- 
taining two “coaxials” — each of them a wire supported in 
the center of a flexible copper tube the size of a lead pencil. 


Theory had convinced engineers of Bell Laboratories 
that a coaxial could carry many more telephone talks than 
a full-sized voice frequency telephone cable; that it could 
carry adequately a television program. Experimental lengths 
were tested; terminal apparatus was designed and tried out. 
Finally, a full-sized trial was made with a system designed 


for 480 conversations. It was successful; in one demon- 
stration people talked over a 3800-mile circuit looped back 
and forth. Now the cable is carrying some of the wartime 
flood of telephone calls between these two big cities. 

This cable made television history also: through it in 
1940 were brought spot news pictures of a political con- 
vention in Philadelphia to be broadcast from New York. 
Bell System contributions to television, which began with 
transmission from Washington to New York in 1927, have 
been laid aside for war work. When peace returns, a notable 
expansion of coaxial circuits is planned for both telephone 
and television in our Bell System work. 


BELL TELEPHONE LABORATORIES 


Exploring and inventing, devising and perfecting for our Armed Forces of 
wer and for continued improvements and economies in telephone service. 





VisiBiLity Untimiten —wite Plexiglas 


Pr EXIGLAS itself, By a combination of stretch 
and vacuum forming, R-5 noses of PLExiGLas 


N today’s helicopter, aircraft engineers find 
QO another place to put strong, crystal-clear, 
light-weight PLexicias to work. Known for its 
years of service on every type of Army and 
Navy plane as “aviation’s standard transparent 
plastic,” PLexie as is the logical choice for the 
nose section of this newest development in the 
nation’s wartime aviation progress. 


On the Sikorsky R-5 pictured here, a large one- . 


piece nose of PLExicLas gives the pilot a clear 
and unrestricted view...facilitates rescue work 
and evacuation of wounded. Weight is saved in 
two ways: by the elimination of metal frame- 
work, and by the lightness-with-strength of 


are now being produced on a volume basis. 
This application is one more example of the 
wide range of possibilities for forming large 
sheets of PLextctas into three-dimensional sec- 
tions — possibilities having very great signifi- 
cance to the fabricator or buyer desiring to take 
advantage of the remarkable combination of 
properties offered by PLexie ras. For technical 
advice or assistance, call or write our nearest 
office: Philadelphia, Detroit, Los Angeles. 
Chicago, Cleveland, New York. Canadian Dis- 
tributor: Hobbs Glass Ltd., Montreal. 


ONLY ROHM & HAAS MAKES Plexiglas crystal-clear ACRYLIC SHEETS 
AND MOLDING POWDERS 


Prexictas is the trade-mark, Reg. U.S. Pat. Off., for the acrylic resin thermoplastic sheets and molding powders manufactured by Rohm & Haas Company 


Represented by Cia. Rohm y Haas, S.R.L., Carlos Pellegrini 331, Buenos Aires, Argentina, and agents in principal South American cities 


ROHM & 
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Now in plant production 


STYRAMIC HT 


the new thermoplastic 
electronic engineers required 


Heavy in the scales of Victory, but light 
and efficient as an insulating material for 
air-borne electronic equipment . . . that’s 
Styramic HT! 

Now in plant production, Styramic HT 
was developed by Monsanto plastics research 
specifically to meet the need for a moldable 
plastic with peak insulating efficiency at 
super high frequencies plus high enough heat 
resistance to stand up under temperatures 
generated in electronic equipment. 

Styramic HT meets the need . . . with the 
best electrical properties ever attained by a 
rigid plastic, and with an ASTM heat dis- 
tortion point of 236°F. As a result, many insu- 
lating parts can now be designed for maxi- 





















mum savings in precious weight and bulk. 

In addition to these record breaking prop- 
erties, Styramic HT offers other qualities 
important to the electronic engineer .. . 
making a combination entirely unique in 
the Plastics industry: 


¢ low water absorption 

e excellent dimensional! stability 

e “self-extinguishing” (by ASTM tests for 
inflammability) 

e high heat-resistance without sacrifice of 
moldability; may be extruded or injected 
in standard machines 

e durability: exceptionally hard surface with 
Rockwell Hardness value of M103, excel- 
lent chemical resistance, and good mechan- 
ical strength 

e good color range, starting with clear, light 
yellow transparent 

Styramic HT is being produced today for 
high priority end uses only, in a plant just 
completed by the DPC and designed and 
operated by Monsanto’s Plastics Division 
at Springfield, Mass. 


For more information on Styramic HT 
for war or postwar applications, address: 
MONSANTO CHEMICAL Company, Plastics 
Division, Springfield, Massachusetts. 








Moldability in injection molds 


good* 











Injection molding temperatures, °F. 475-550 











Compression molding temperatures, °F. 360-400 








CHECK LIST | extione wot 


A % good 
: 











Specific gravity 


1.38 








OF Water absorption, 24 hr., percent 0.03 








Flammability, in./min. 





self-extinguishing 



























ST Y RA M IC Heat distortion point, °F. 236 
EEE — _ +— ——E —EE 
FACTS Rockwell hardness M103 
EE —EE —— 
Dielectric constant, 1000 cycles 2.62 





Power factor, 1000 cycles 








0.0002 

















Dielectric constant, 1000 cycles 2.62 











Power factor, 1,000,000 cycles 





0.0002 















*Moldobility in extrusion machines is excellent. 





The broad and versatile Family of Monsanto Plastics includes: Lustron 
polystyrenes e Cerex heot resistant thermoplastics e Viny! acetals 
Nitron cellulose nitrates @ Fibestos cellulose acetotes @ Resinox 
phenolics ¢ Thalid for impression molding @ Resimene melamines. 
Forms in which they are supplied include: Sheets e Rods e Tubes 
Molding Compounds ¢ Industrial Resins e Coating Compounds 
Vuepak rigid, tronspcrent packaging moteriols. 

















MONSANTO 
PLASTICS 


SERVING (MOUSTAY, WHICH SERVES Mannine 




















OUT GOES SPOILAGE! DOWN 60 COSTS! 


Hamstrung by work-spoiling driver skids while he used With this upward swing in production, there was a conse- 
slotted screws, a certain radio cabinet manufacturer made quent downward swing in costs. A downswing that was 
a complete switch-over to Phillips Recessed Head Screws. helped along plenty by the fact that Phillips Screws drive 


Result: production shot up like a rocket! up to 50 percent faster! 





t : 

UP GOES STRENGTH! AWAY GOES SALES RESISTANCE! 
’ 

On production . . . on costs ... yes, also on design, . . . Saleswise, too, use of Phillips Screws pays off. They not 

use of Phillips Screws makes a big difference. Engineered only add to a product’s strength, smartness, and general 

for heaviest driving pressures, they help designers plan good looks. They also banish burrs that snag clothes and 

exceptional strength and rigidity into products! e  sidetrack sales! 

- 


lt$ Phillies --- the engineered recess! 


In the Phillips Recess, mechanical principles are so correctly applied 
that every angle, plane, and dimension contributes fully to screw-driving 
efficiency. 
... It’s the exact pitch of the angles that eliminates driver skids. 
... It’s the engineered design of the 16 planes that makes it easy to apply 
full turning power — without reaming. 
... It’s the “just-right” depth of recess that enables Phillips Screw Heads 
to take heaviest driving pressures. 

With such precise engineering, is it any wonder that Phillips Screws 
speed driving as much as 50% —cut costs correspondingly? 

To give workers a chance to do their best, give them faster, easier- 
driving Phillips Recessed Head Screws. Plan Phillips Screws into your 
product now. 


PHILLIPS 2: SCREWS 


WOOD SCREWS * MACHINE D Heat e SELF-TAPPING SCREWS « STOVE BOLTS 
* © @ ¢ © © © © * Made in all sizes, types and head styles * * * © * © @ ® 


The H. M. Harper Co., Chicago, ti. Pheoll Manufacturing Co., Chicago, I1!. 

faternational Serew Co., Detroit, Mich. Reading Serew Co., Norristown, Pa. 

The Lamson & Sessions Co., Cleveland, Ohio Russell Burdsall & Ward Bolt & Nut Ce., Pert Chester, N.Y. 
Manufacturers Screw Products, Chicago, t1. Scovill Manufacturing Co., Waterville, Conn. 

Milford Rivet and Machine Co., Milford, Conn. Shakeproof inc., Chicago, I! 

The National Screw & Mfg. Co., Cleveland, Ohie The Southington Hardware Mfg. Co.. Southington. Conn. 
New England Screw Co., Keene, N. H. The Steel Company of Canada Ltd., Hamilton, Canada 
Parker-Kalen Cors.. New York. N. Y. Welverine Bolt Ce., Detroit, Mich. 

Pawtucket Screw Co., Pawtucket, R. |. 
eeeeeeeeeersekeeee#ee##t eee @ @ 
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Behind the bolts and bars of a safe deposit vault is 






your confidence in the bank itself, in the integrity and 


experience of its personnel. 












Sastlin ani bach atnaiin ah eeaeanion In selecting a custom molder, you feel secure when 


280-pound weight. Molded by Pyro. . oY 
you know that they have the experience and facilities 


to handle your work and can be trusted with the de- 





velopment of your ideas. At Pyro, we are repeatedly 
entrusted with the design and development of new 
products. We welcome inquiries from manufacturers 


with new ideas. 





This plastics scoop replaced heavier 
metal type. Injection molded by Pyro. 


molded 












THE PYRO PLASTICS COMPANY - WESTFIELD - NEW JERSEY 
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lat Strips for © 


STAMPED PRODUCTS 


Yardiey is equipped to extrude 
any kind ard color of thermoplas- 
ticmaterialincontinuouslengths 
up to6” in width. Tolerances and 
thicknesses are carefully con- 
trolled to your specifications 
from .015 to .125. 


Continuous strips we now make for stamped . 
products include: 


SARAN ETHOCEL STYRALLOY 
ACETATE VINYL POLYSTYRENE 
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Reid Products, Division of The Standard 
Products Co., Cleveland, Obio 














One of the largest injector presses in the world. 
Plastics Division, St. Clair, Mich. 


The Standard Products Co., Port Clinton, Obio Plant 











The Standard Products Co., The Standard Products Co., 
Marine City, Mich. Plant Plastics Division, St. Clair, Mic 





At your service 


HE STANDARD PRODUCTS COMPANY is an organization of engineers 
and technicians dedicated to the designing and manufacturing of 
Steechan glass-run window channel, mechanical rubber goods, metal 
stampings, thermo plastics, thermo setting plastics, armament, munitions 
and automobile hardware 
Through years of experience, this company has acquired a wealth of 
knowledge in the art of creative development and production. Standard 
Products reputation for efficiency in manufacturing did not just happen, 
but is the result of a slow, careful building process, developed by a corps 
of top-flight executives, engineers and loyal workers definite per- 
sonalities that are reflected in the products they produce 
* * * 
The Standard Products’ engineering and planning divisions are at 
your service. Mail all inquiries to The Standard Products Company, 
505 Boulevard Bldg., East Grand Blvd. at W oodward, Detroit 2, Mich. 











i TERLAKE Production-Stabilized Resins have been 


developed to precise requirements of many specific applications 


in coating, impregnating, and bonding of .. . 


METAL 





GLASS 








Let us work with you to 


PRECISIONIZE a Resin 








for your job! 











EVELOPING, adjusting 
and production-stabiliz- 
ing a resin for a specific 
application—to obtain 

and maintain exact, desired resin 
properties —is a chemical operation 
requiring high technical knowledge — 
not only of resins— but of the condi- 
tions and requirements of the specific 
application. 

That’s why Interlake—while de- 
veloping a specification resin— works 
with your production men, in your 
plant, to test and perfect that resin 
in actual application under normal 
conditions of use. 

That’s why Interlake is known for 
functionally engineering resins to 
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specific jobs—as it is also known to 
stabilize them for continuous uni- 


formity in performance. 


If you have a resin problem, draw 
freely upon the wide experience of 
Interlake. We will gladly work with 








RUBBER 


CELLULOSE 


you on any resin problem, or discuss 
with you the possible advantage of 
using resins in any operation or 
process. Write Interlake Chemical 
Corporation, Plastics Division, Dept. 
15, Union Commerce Bldg., Cleve- 
land 14, Ohio. 
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There’s cause for admiration when 
Aluminum and Plastics appear to- 
gether. They make an attractive 
couple. 

Plastics, with its colorful adapt- 
ability, and Aluminum, with its 
light weight and strength, make the 
ideal combination to bring new 
beauty to a product, 

There are many ways‘in which a 
combination of these materials can 
add new beauty to your products, 


too. Alcoa engineers will be glad to 


help you find the best way to combine 


them. Write ALUMINUM COMPANY 
or America, 2175 Gulf Building, 


Pittsburgh 19, Pennsylvania. 
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Hawley's Global facilities, long estab- 
lished with the reputation of definite 
leadership in the Plastic field, are the 
result of years of proven and success- 
ful experience in the growth and tran- 
sition of the Plastic World. With plants 
in the new and old Worlds—the con- 
stant exchange of Ideas and latest 
developments —the solving of inter- 
related problems with their ever-chang- 
ing and newly discovered applications, 












WeoTHE WORLD OVER... PIONEERS IN 
PLASTICS, SOLVING TODAY. ..TOMORROW’S PROBLEMS 


and the consequent results of the swift 
and steady growth of the Hawley or- 
ganization account for Hawley as being 
the recognized authority in Resin Fibre 
and molded Fibre Products 

We at Hawley are proud of our Ac- 


complishments to date. For many years 
the development of better Plastics has 
been a tradition with us, and Tomor- 
row's developments are always a chal- 
lenge “for the best that is yet to come.” 








' 
amorwer HAWLEY Fiast... KHAWLEY-MADE AIR HOSTEfAys A 













MA 


Model of world’s largest Transport 
Plane, giant Consolidated Vultee, of 
which Pan-American World Airways 
has ordered a fleet. Each plane will 
corry 204 passengers, 15,300 pounds 
of baggage, mail and express —will 
be 12 times size of standard twin- 
engined commercial aircraft — wing 
span equal to height of 21-story build- 
ing. Flying time New York to London 
9 hours. Six engines will produce 
power equivalent to 353 automobiles. 



















GLOBALLY ESTABLISHED, THE HAWLEY PLANTS ASSURE WORLD- 
WIDE LEADERSHIP IN THE PLASTIC FUTURE OF TOMORROW’S WORLD 


NO HAWLEY PLANT IN THE FOUR CORNERS OF THE EARTH IS MORE THAN 
60 HOURS FLYING TIME FROM THE HOME PLANTS IN THE UNITED STATES 


osrips ARE NOW BEING USED BY THE GLOBAL PAN-AMERICAN AIRWAYS SYSTEM, 
AS WELL AS ALL OTHER MAJOR AIRLINES IN THE AMERICAS 


Today our facilities are concentrated on the 
needs of the Armed Forces, and the manu- 
facture of plastics for war equipment for 
the Aviation, Radio, Automotive, Electrical 
appliance, Housing, and other specialized 
fields . . . Plastics ranging from one-half 
inch diaphragms that are a vital port of 
communications equipment, to explosive 








ST. CHARLES , ILLINOIS 


SYDNEY, AUSTRALIA... ST. CHARLES, ILLINOIS, U.S.A... BRANTFORD, CANADA...LONDON, ENGLAND... BUENOS AIRES. S AMERICA 
















containers that share a vital part in the 
winning of the war. 

When the day of Victory arrives, and we 
are again free to use fully our resources 
and enterprises in a peaceful world, 
Hawley Resin Fibre Plastics will enter upon a 
new Era of further successful developments 
in the coming Plastic World. 
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LONGER BEARING LIFE OVER LONGER | 
PERIODS OF CONTINUOUS OPERATION... y 


& When heavy loads must be carried from 12 
to 24 hours a day, let Rollway Solid Cylindrical 
Roller Bearings do the job. They'll stand up 
longer, require less service attention. The reason 
is simple—right-angle loading. That means 
the loads are simplified, too. Broken down into 
their two simple components of pure radial and 
pure thrust—each carried on a separate bearing 
assembly at right angles to the roller axis! There 
are no oblique loads, no compound resultants; 


the unit pressures per roller are substantially 
reduced and the life expectancy of the bearing 


is relatively increased: 


ROLLWAS CYLINDRICAL sine BEARINGS | 
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it wasn't easy to engineer and mold this tiny plastic 
bobbin for an electrical coil, with its .021” fine-wire-hole 
molded in one of the four bosses—and all the other im- 
portant details you see above. It was a precision job. 
And it was done exactly right—like all Amos jobs. 


From engineering to finishing, Amos does plastic mold- 
ing jobs that go into many different fields. Whether it 
be a large or small component part for some machine 
or appliance—or an all-plastic product—Amos does the 
job completely—and does it right—the way the customer 
wants it. 


Amos facilities are being greatly expanded. A new plant 
has been completed and equipped to take care of more 
customers who want their post-war plastic molding jobs 
done right. Now’s the time to get your jobs ready for 
fast production when materials are available. Just send 
us your drawings or write us what you have in mind to 
be molded in plastics. 

AMOS MOLDED PLASTICS «+ EDINBURGH, INDIANA 


Division of Amos-Thompson Corporation 





FIBERGLAS* -REINFORCED 
plastics have passed the 


colors. This new material 
is being used in the fabrication of flat sheets, 
structural members and formed parts in many 
types of aircraft where great strength with light 
weight, dimensional stability, and resistance 
to moisture and temperature changes are of 
vital importance. It combines properties and 
characteristics which are not found in other 
materials, 

Test it yourself. Write for the sample lami- 
nate included with the new folder “Low-Pressure 
Laminates Reinforced with Fiberglas Cloth”. 
Try bending it, pounding it, or put it-to your 
own torture test. Then determine where the ad- 
vantages of this improved material can be 
applied to the products you are planning 
on making. 

Fiberglas is glass in the form of fine fibers or 
filaments having extremely high tensile strength. 
Twisted into yarns, woven into cloths and tapes, 
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“aircraft test” with flying © 


FI B E RG LAS... BASIC MATERIAL 


*T, M. Reg. U. S. Pat. Off. 

























these Fiber textiles impart their properties 
to the fini low-pressure plastics es aaa 

For example, impact strength from five to ten 
times that previously obtained in laminates is 
now being attained through Fiberglas reinforce- 
ment. The glass fibers have great flexibility and 
stand high stresses without permanent deforma- 
tion. They are not affected by moisture and tem- 
perature changes within the range of commercial 
usage; they remain dimensionally stable. 

Write for your copy of the new folder, with 
sample attached, today. Owens-Corning Fiber- 
gles Corporation, does not manufacture resins or 
inished laminates but will 
be glad to furnish experi- 
mental samples of Fiberg!as 
textile materials and data on 
technique in their use with 
plastics. Write Owens-Corning 
Fiberglas Corporation, 1876 
Nicholas Bldg., Toledo 1, O. 


In Canada, Fiberglas Canada Ltd., 
Oshawa, Ontario. 




















The Old Country Store 
Lhe old country slove-heoper prided himse/ 
on Uhe variely of hi. lock. Merchanie 
came tn fired sizes. , . aclhing made lo order, 
Ve finde curseloesons lhe facl thal we make 


CUEH ylhi> ng tameel YOUr fecific FOYUPEM ents. 


NIXON NITRATION WORKS - NIXON - NEW JERSEY 





REPRESENTATIVES: 
New York * Chicago * Detroit * Saint Lovis * Leominster 


SALES AGENTS: 
NORTHWEST PLASTICS INDUSTRIES 
92\ Terminal Sales Bidg., Portland, Oregon * 415 Fourth Cherry Bidg., Seattle, Washington 


HOBBS GLASS, LTD., Canadian Distributors 
Quebec + Montreal + Otfawa * Toronto * Hamilton * Brantford * London 
Windsor * Winnipeg * Moose Jaw * Saskatoon * Vancouver * Victoria 

















Delivering TOU to a kes 


REG. U. 8. PAT. OFF. 


Official U. S. Navy photo of a rocket-firing LCI 
smothering the beach defenses of another Jap- 
held Pacific isle. 

May these deadly projectiles soon fall on the 
last-ditch defenses of Tokyo, itself! 

TULOX extruded plastic tubing is an essential 
in certain phases of the Rocket Program ... just 
as versatile TULOX tubing fills many essential 
needs of our fighting forces on land, on sea and in 
the air. 

Proven in war, TULOX is already an impor- 


tant factor in the plans of postwar industry. 

A quality product made to fine tolerance, 
TULOX TT tubing is available for war end-use 
in a full range of sizes from %” O.D. to 2” O.D. 
for immediate delivery from warehouse stock. 

We have prepared a data sheet and photo- 
folder of TULOX end-uses. May we send you one? 


Extruded Plastics, Inc. 


NEW CANAAN AVENUE, NORWALK, CONNECTICUT, U.S.A. 





IN CANADA: DUPLATE CANADA, LTD., PLASTIC DIVISION, OSHAWA, ONTARIO 
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FIERES LIGHT WEIGHT 
AND STACUMTF .. 


OR many mechanical and structural uses, Formica is the 

chosen material because of its light weight. strength, and 
a remarkable ability to remain unchanged under a variety of 
conditions. 


Moisture absorption is low, and that contributes to great di- 
mensional stability under varied conditions of humidity. The 
coefficient of thermal expansion is also very much lower than 
that of metals and that also tends to hold the original dimen- 
sions. The material possesses a high degree of chemical inert- 
ness which prevents corrosion and maintains the surface finish 
under a wide range of conditions. 


In wearing parts the material has a tendency to wear smoothly 
without accumulating a corrugated surface, and that con- 
tributes to long life. 

Formica engineers have a wealth of information in detail 
regarding these qualities which they would be glad to pass 
on to those interested. 


THE FORMICA INSULATION CO., 4673 SPRING GROVE AVE., CINCINNATI! 32, 0. 
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Which one 
will BEST meet 
your requirements 


Here is a group of Birdsboro compression molding presses 
and multiple platen sheet presses which offer a range of 
engineering designs to meet many plastic press require- 
ments. Their ability to pass the toughest performance 
tests with ease, is being proven daily in plants from coast 


to coast. Operation under actual plant conditions testifies 


to the minimum maintenance standards set by Birdsboro 
Plastic Presses. Perhaps you'll find the answer to your 
press problem right here. In any event, when you have 


a press problem, call Birdsboro. 


BIRDSBORO STEEL FOUNDRY & MACHINE CO., BIRDSBORO, PA. 





HYDRAULIC PLASTIC PRESSES 




















. | THAT POSTWAR PLASTICS 





Boom is a big word. It can mean a tremendous expansion. It can also mean a 





loud noise of something blowing up right in your face. 


We see that a lot of industries are planning to use plestics—more are planning 
: to use plastics than any other new material. This means, we have no doubt, that 
the tremendous flood of new developments will cover a lot of pitfalls into which 


the unwary or unwerned may stumble. 


Now we have made our share of mistakes in plastics, let there be no doubt of it. 





But we have learned from them, as well as from our modest successes. And, as 
if you would like a little 





a molder of all plastics; we stand ready to pass our information on to our cus- basic information sbout 

plastics so that you may 

tomers wherever and whenever they can use it. understand what is going 

on a little better, write us 

‘4 on your letterhead for « 
It is one of our most important functions—that we give proper advice to our free copy of “A Ready 


Reference For Plastics." 
customers. We try to help them select the right material and mold it in the proper 


form and in the requisite numbers. We are custom molders and our customers’ 


fortunes are, in a very real sense, our own. 





We will be gled to offer you what help we can in your plastics production. 


x * BOONTON MOLDING COMPANY 


> vv v 
hes nh 


BOONTON - NEW JERSEY «: Tel. Boonton 8-2020 


MOLD AUTOMATICALLY 


A STOKES PRESS FOR EVERY NEED 


Completely Automatic Molding — on Stokes Presses — is the acknow!- 
edged, most economical method for producing thousands of different 
plastics parts. 

Automatic Molding saves molding labor . . . one man operates a bat- 
tery of presses. It saves time and material . . . cycles are greatly re- 
duced through split-second timing and flash losses reduced 8% to 10% 
or more, 

Mold cost is low because a few cavities are used to do the work of 
many. Product changes can be made quickly and economically because 
molds can be made in a fraction of the usual time and at minimum cost. 
Output is high . . . up to 10,000 or more moldings per week per cavity. 
Parts are produced as needed, reducing excessive inventories. Parts 
are of highest quality . . . there are no human errors to contend with. 
For your present or post-war parts, consider the advantages of Auto- 
matic Molding with Stokes Presses. Write for full information now. 


_— ee 


Sd 


& STOKES 15-TON COMPLETELY AUTOMATIC MOLDING 
MACHINE — the machine that established Automatic Mold- 
ing as sound, economical practice. Hundreds are in service 
making thousands of different molded pieces. Complete, 
self-contained unit, electrically powered and heated. 


& STOKES 50-TON HYDRAULIC COMPLETELY AUTOMATIC MOLDING 
MACHINE for larger pieces and more pieces. Features same patented 
controls as the 15-ton press—Automatic Cycle Controller, and Super- 
Sensitive Trap that checks every piece made and literally “runs the 
press” .. . the only proved and foolproof method of operating a Com- 
pletely Automatic machine. Only 2 hp. motor required to develop 
full 50 tons press capacity. High-speed operation with controlled 
closing speed. 


S00 lie ’ Sone Te eileie 


V a 


Fu Stokes) 
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PLASTICS HELPS ANTI-AIRCRAFT OBSERVER 





> 
ee A favorite tactic of enemy airmen is to “get 
S in the sun” where our defending gun crews are 
» ox helplessly blinded. This maneuver has been 
spoiled for the enemy... and countless Ameri 
can lives saved .. . by an ingenious “light-valve’ 
attachment for observers’ binoculars. Instantane 
ously adjustable to every degree of brightness, 
the “Filtrol” enables observers to follow enemy 
aircraft into and out of the sun . . . for deadly 
accurate defensive fire. 

The threaded eye-pieces and a number of in 
ternal functional members are plastic-molded. 
These pieces had to be light, strong, dimen 
sionally stable in all climates and produced in 
quantity to unbelievably close tolerances. 
MOoLpeD Propucts accepted this difficult assign 

ment... and “delivered the goods’ 
Whether your problem is similarly out-of-the- 
ordinary or run-of-the-mill . . . ask our engineers 
to consult with you. MoL_pep Propucts Com- 


PANY, 4533 W. Harrison St., Chicago 24, Il. 


MOLDED __ PRODUCTS 
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of its kind 


HOWN HERE is the first Dow- 
therm heated and cooled syn- 
thetic resin production kettle in this 
country. It exemplifies the chemical, 
engineering and fabricating “know- 
how” which Blaw-Knox offers to the 
chemical and process industries. 


The leadership of Blaw-Knox has 
long been acknowledged in the de- 
sign and production of rolls, rolling 
mill machinery and high temperature 
furnace equipment for the ferrous 
and non-ferrous industries. Also in 
numerous products emphasizing sta- 


bility, efficiency and economy for 
railroads, electronics, public utilities, 
equipment for the construction in- 
dusury and for industry in general, 
including prefabricated power piping 
and a host of other important prod- 
ucts. A brief glance at the list of 
Blaw-Knox divisions will give you 
an idea of the engineering back- 
ground, as well as the skills and 
facilities which Blaw-Knox can 
bring to an industrial problem 
within its scope. 


- 
BIAW-KNVOX 


rrr rre” 


A PACEMAKER FOR AMERICAN Farmers BANK BLDG. 
INITIATIVE AND INGENUITY PITTSBURGH, Pa. 


BLAW-KNOX DIVISION, PITTSBURGH ROLLS DIVISION, 
Chemical & Process Plants & Equipment, Rolls for Steel and Non-Ferrous Rolling 
Construction a Steel Plant Equip- Mills 
ment, Pedi & Transmission Towers 
General Industrial Products UNION STEEL CASTINGS DIVISION, 
LEWIS FOUNDRY & MACHINE DIVISION, Sceel and Alloy Castings 
Rolls and Rolling Mill Machinery 
NATIONAL ALLOY STEEL DIVISION, 


POWER PIPING DIVISION, 
Prefabricated Piping Systems Heat and Corrosion-Resistant ANoy Castings 


COLUMBUS DIVISION, MARTINS FERRY DIVISION, 
Ordnance Matériel Bofors Anti-Aircraft Gun Mounts 

SPECIAL ORDNANCE DIVISION, 

Bofors Anti-Aircraft Gun Mounts and BLAW-KNOX SPRINKLER DIVISION, 

M isms Automatic Sprinklers and Deluge Systems 





A FEW VICTORY PRODUCTS 


ANTI-AIRCRAFT GUN MOUNTS LANDING BARGES POWDER PLANTS 
PIPING FOR NAVAL VESSELS SYNTHETIC RUBBER PLANTS GUN SLIDES 16" PRO'ECTILES 


ROCKETS CAST ARMOR FOR TANKS & NAVAL CONSTRUCTION CHEMICAL PLANTS 


<< Designed and built in 1987 for 
Devoe and Kaynoids Company, Inc. 
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the most modern 


COMPRESSION TRANSFER 
MOLDING PRESSES 






For Transfer Molding Oper- 
ations — Use Top Cylinder 















































We 
- W-S BUILDS HIGH SPEED—Saves time on die clamping 
as } oh ... important when using heat in compres- 
al, ion or transfer 
- COMPLETE LINE “= Ps 
— SELF-CONTAINED—Oil reservoir, pump and 
1€ of Molding Equipment motor located in base... sealed to protect 
; against dust or dirt, but easily accessible for 
} maintenance ... no outside piping. 
as 
e- AUTOMATIC CYCLE CONTROL-— Push- 
button control of all operations eliminates 
18 manual labor ... gives controlled production 
re and uniform cures. 
“ DUAL PURPOSE — Easily adapted to transfer 
2 method of molding by addition of top cylin- 
a- der ... efficient and economical transfer of 
rr thermo-setting materials using more econom- 
;, : ical dies, producing improved moldings at 
- greater speed. 
l, QUIET OPERATION —Radial, variable-dis- 
g placement pump and most moving parts are 
’ enclosed—quiet operation even at highest 
f speeds. 
. i SIZES — These presses are available in nine 
j sizes from 50 to 1200 tons capacity... 
. presses of 500-ton capacity, and upward, are 
J ; equipped with an auxiliary gear pump that 
1 permits low and high pressure speeds. 
? 


DE-GASSING — This important operation 
controlled by timer, instead of limit switch. 
Speeds production by reducing set-up time. 


PUSH-BUTTON CONTROL-—AII operations 
set in motion, or stopped, by push buttons 

..-mechanical-hydraulic knockouts returned 
by push button ... large palm-button assures 
safety of operator. 

































| WATSON-STILLMAN 


HYDRAULIC MACHINERY DIVISION 








FACTORY AND MAIN OFFICE 
ROSELLE, NEW JERSEY 


BRANCH OFFICES 





WASHINGTON, D. C. NEW HAVEN, CONN. 
PHILADELPHIA, PA. CHICAGO, ILL. 
REPRESENTATIVES 

WASHINGTON, D.C. . . . . Ralph Payne (R. R. Equip.) PITTSBURGH, PA... . » Laird and Johnson 

INDIANAPOLIS, IND.. . . W.K. Miltholland Machinery Co. CLEVELAND, OHIO , The Cleveland Duplex Machinery Co. 

CHICAGO, ILL. ~ «+ « « « « « EL, Essley Machinery Co. DETROIT, MICH... .. . . . . Peninsular Machinery Co. 

MILWAUKEE, WISC. ... . . E.L. Essley Machinery Co. GRAND RAPIDS, MICH. . . « EL. Essley Machinery Co. 
ST. PAUL, MINN. . . . . . . Amderson Machine Tool Co. ic | ’ \ . Smith Booth Usher Co 

SAN FRANCISCO, CAL. . . Jenison Machinery Co. SEATTLE, WASH... . , . « Sear Machinery Co. 


CANADA: Canadian Fairbanks-Morse Co., I.td. + Branches in All Principal Cities 








Better Wrappings—thanks to C. P. glycerine. Because it is non- 
toxic, it is safe to use in making transparent wrappings that come 
in contact with foods, such as cakes, candies, breads, etc. 


Better Paints — thanks to glycerine, an important ingredient in 
the manufacture of alkyd resins, used for making tough, long- 
lasting protective coatings. Nothing takes the place of glycerine. 


Better Cosmetics — thanks to soothing C. P. glycerine, which 
helps to keep skin soft and smooth. Think of glycerine, now freely 
available, when you plan new products. Use it — and be sure! 
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Better Foods —thanks to glycerine. C. P. glycerine, a product 
of mature, is a food itself. That's why it’s so beneficial and safe 
to use. in beverages, candies, flavorings, other food products 


Why Glycerine is a 
Superior Humectant: 
LOW VAPOR PRESSURE 


ANY materials and products are required to remain so 

and pliable—not dry out through loss of moisture. Tobacco, 
adhesives, and dentifrices are just a few examples of this. 
Humectants. (hygroscopic, water-attracting agents) are used 
to retain and preserve these qualities, by holding moistur: 
and also to add their own plasticizing action. 


One of the most important properties needed in a humecta 
is resistance to evaporation —low vapor pressure. That is an 
outstanding characteristic of glycerine, which, together with it- 
other properties, is the reason why glycerine is such a superi 
humectant, and why it is used by so many manufacture: 

The following table shows the vapor pressures (in millimet: 
of mercury) of glycerine and some other humectants at 30°C. 


Glycerine Humectant “A Humectant“*B’ Humectant “‘( 
0.0005 0.16 0.009 0.32 


This low vapor pressure of glycerine means that it will ‘‘stay 
put.” It means that the composition of the material in which 
glycerine is used will remain substantially the same over long 
periods of time. It means satisfaction to consumer buyers. 


Low vapor pressure, high viscosity, non-toxicity, high solvent 
power, compatibility, and other valuable properties, plus 
economy, make glycerine a superior humectant. Use glycerine, 
which is now freely available for the production of civilian 
ee Glycerine Producers’ Association, 295 Madison Avenue, 

ew York 17, N. Y., Dept. J-7. 


ah) 


Better Pharmaceuticals — thanks to C. P. glycerine, the tried 
and tested ingredient, proved through generations of use. Use crystal- 
clear glycerine in the formulation of your products—and be sure! 
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THE CARVER LABORATORY PRESS 


STANDARD 
FOR 
RESEARCH 

AND 


DEVELOPMENT 








Milestones 
in 
Plastics 


In 1872, experiments revealed 
that a condensation product 
could be formed from the inter- 
action of aldehydes and phenols. 
But it was not until 1909, follow- 
ing a period of sustained study 
and laboratory work, that a pat- 
ent was issued, indicating that a 
heat-hardenable resin could be 
produced by using an alkaline 
catalyst. This event led to inten- 
sive development in the plastics 
industry. Numerous phenolic 
resins now produced under var- 
ious proprietary names suggest 
the impovtance of this branch of 
the plastics family. Large quan- 
tities of phenolic plastics are 
used in the automotive, radio, 


communication and aircraft 


industries. 
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Industrial progress can be slow and arduous or rapid and expansive, according 
to the intensity and extent of its research and experimental work. Rewards of 
persistent laboratory research are shown by plastics development. Annual 
plastics production between 1925 and 1940 increased more than 5 times, while 
the number of new plastic compositions introduced in this period was more 
than double the number brought out during the first 55 years. An ever-present 
aid in plastics research during the past 15 years has been the Carver Labora- 
tory Press. This press is standard 


© for making quick and accurate small-scale pressing tests. 
© for development, research and instruction work. 

© for testing single cavity molds. 

© for preparation of samples. 

® and even for small-scale production. 


Original in design, the Carver Laboratory Press is small, compact, 


¢ has a pressing capacity of 20,000 lbs. 

® weighs only 125 lbs. 

® operates under self-contained hydraulic unit, giving any 
precise variations in pressure that may be desired. 

© large accurate gauge of finest construction is rigidly 
mounted on base. 

® special gauges are available for low pressure work. 


Carver Press accessories include electric and steam hot plates and test 
cylinders or molds. Also standard interchangeable accessories are available 
for general research—cage equipment, bearing plates, filtering equipment, etc. 
PROMPT DELIVERIES. Send now for latest catalog. 













FRED S. CARVER 





343 HUDSON ST.,NEW YORK 14 
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Here is a preview of the PARVA COMBINA- 
TION SQUARE, an ingenious device if ever 
we saw one. It is a divider, protractor, triangle, ruler, 
compass and french curve —all in one. 

We show it simply as an example of the kind of 


a problems we will be solving after the war. And to make 





if such a precision instrument in plastic was a problem, 
for obviously the tolerances had to be very close, 
and the molding exactly controlled to avoid warping. 
Equally important from the manufacturers’ standpoint, 
we will be able to provide a perfect combination of 
quality, volume and price. 

If you’re at all interested in plastics, keep that name 
“PRECISION” in mind. We'll be available the minute 


Peace whistles blow. 


PRECISION 2lastics Company 


1647-61 STENTON AVE PHILADELPHIA 44, PA. 
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Planned Perfection 


Behind “locked doors” the experimental 
engineers work on your design problems 
exploiting the broad electrical mechan- 
ical experience that has contributed so 
much in the development of. electronics 
and related products. With privacy as- 
sured, the combined resources of Cinch 
from field engineer to designing techni- 


cian, make the Cinch part in your prod- 


No. 3 in o Series of advertisements “MEET MEtal Plastics Engineering” 


uct “like the doctor ordered". . . and 
with the same professional guardedness. 
A long line of firsts is conclusive testi- 
mony of the confidence that our cus- 
tomers have in Cinch. Have you taken 
advantage of our development services? 


¢ ‘ N CH MANUFACTURING 

CORPORATION 
2335 W. Van Buren Street, Chicago, Illinois 
Subsidiary of United-Carr Fastener Corp., Cambridge, Moss. 









Just as finishing costs are reduced, so is 
plastic beauty unspoiled. 


Take, for instance, the hand wheel at right, 
used for control of electrical apparatus. The 
application calls for a high-strength, cloth- 
filled compound. If molded by compression, 
this compound would lay in the “lands” of 
the mold, preventing a complete pinch-off 
and leaving a rough, ragged parting line. 
After an expensive knife-cleaning operation 
to cut the cloth, the piece would be left with 
a very ragged surface and an unfinished 
appearance. 


Molded by transfer, the compound is 
heated in a chamber connected with the 


mold, which is closed. It then flows through 
sprues on the back of the part. Only a small 
amount of resin can escape at the parting 
line, leaving a line without dimension. After 
curing, the mold is opened for easy removal 
of the part. Finishing consists merely of a 
brief touch-up with a blunt tool to remove 
the resin fin, which was along the circum- 
ference of the wheel. 

















/ CONSULT a ul a 


Meeting today's demands for accuracy and precision in fabricating plastics for 





war needs, dura is well equipped and experienced to fulfill your requirements 
when peace returns. The problems met by dura today in building vital parts 
for landing craft, planes and instruments foretell the contributions dura will 
make in peacetime production. Acrylics, laminated phenolics, acetates, styrenes, 
etc. machined, formed, polished, welded to your specifications. Our assistance 
and advice is offered freely to interested firms who are looking ahead to 
postwar opportunities. 


NOW IS THE TIME TO CONSULT DURA 


e 
dura plastics, incs | WEST 34 STREET, NEW YORK 1, N.Y. 


Custom fabricating specialists to the aviation, electronic and shipbuilding industries. 
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Thousands of Fabricated Parts from Taylor’s Sheets, Rods, Tubes 


One of several parts for an 
artificial leg, which is sawed, 
milled and drilled from a flat 
sheet of Phenol Fibre. 


Hinge support blocks for 
the P-51 Mustang fighter planes’ 
elevator trim tabs were created 
and designed by Taylor en- 
gineers. 
| 3, Switch spacers, made from 
tubes of Phenol Fibre, are 
quickly and accurately finished 
on a Taylor automatic screw 
machine. 


=e 
"2 


From sheets, rods, and tubes of Phenol Fibre or Vulcanized Fibre, Taylor 
makes thousands of different fabricated parts, turning them out by the 
millions and doing it quickly, accurately, and economically. 


Almost every one of these parts is specially designed for a special purpose 
and calls for a laminated plastic with special characteristics. Their 
common feature is light weight with great strength. In addition, they 
have insulating, electrical, and dielectrical properties unequalled by 
any other material. 


Having been in this business for more than fifty years, Taylor also has a 
stock of standard tools for turning out such things as plain washers, and 
shoulder bushings, in so many different sizes that the chances are good 
that the size you need is in stock and your fabricated part can therefore 
be made more quickly and more inexpensively. 


Whatever your problem, our engineers will gladly tell you, without 
obligation, exactly what Taylor Laminated Plastics can contribute to its 
solution. Write us today, sending sketch or blueprint. 


rZL.OR FLBRE COMPAN YW 


LAMINATED PLASTICS: PHENOL FIBRE + VULCANIZED FIBRE - Sheets, Rods, Tubes, and Fabricated Parts 


NORRISTOWN, PENNSYLVANIA : OFFICES IN PRINCIPAL CITIES - PACIFIC COAST HEADQUARTERS: 5445. SAN PEDRO ST., LOS ANGELES 13 
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WORLD'S LARGEST PRODUCER OF SYNTHETIC RESINS " 






of high strength paper 
and for plywood overlays 


n3 WT 1 


High pressures are unnecessary—when No. 5013 about 32 to 35% resin on the paper is necessary 
Plyophen is used. With this low-cost varnish, either Plywood surfaced with paper impregnated with No 
paper or canvas stock can be cured at pressures of 5013 Plyophen produces a new type of material for 
only 100 to 250 lbs. psi. This RCI product, especially many applications. This widely useful phenolic var- | 
developed for fast-curing, low-pressure molding, is nish also makes possible the use of wood formerly 

particularly recommended for use with the newer considered unsuitable for face veneers. For full tech- | 
types of high strength papers. In these applications _nical information on No. 5013 Plyophen write to the | 
exceptionally high tensiles are obtained and only Sales Department in Detroit. } 


eam" Wm REICHHOLD CHEMICALS, INC. | 


Vie Mutual Network Stations General Offices and Main Plant, Detroit 20, Michigan 1 
Other Plants: Brooklyn, New York + Elizabeth, New Jersey + South San Francisco, California * Tuscaloosa, Alabama « Liverpool, England + Sydney, Australia 
SYNTHETIC RESINS ° CHEMICAL COLORS . INDUSTRIAL PLASTICS 7 INDUSTRIAL CHEMICALS 
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Workine 2 


The National Extruder shown above is doing 24- 
hour-a-day duty at Dunlop Tire and Rubber 
Goods Company, Ltd., Toronto. Principal product 
at present is fuel line hose for British and 
Canadian planes—made from a special British 
compound of the Polyvinyl, Chloride type. 


Here are being produced 22 different sizes of 
fuel hose, ranging in diameter from 4” to 154”. 
And these are held to inside diameter tolérances 


of very close limits for this type of work. 


This flexibility and precision of control is typical 
of the job National Extruders are doing in plastics 
manufacturing plants of every type. That’s why 
hundreds of businesses—from paper mills to food 


NATIONAL RUBBER MACHINERY CO. 


General Offices: Akron Il, O. 


HOURS A DAY 


National 2h” Oud-Heated Extruder is capable of produc ing 
from 25 to 75 pounds of extruded materials per hour. Oui 
heating and cooling system entirely self-contained. Precision 
thermal equipment assures positive temperature control 


processing companies— are evidencing greater 
and greater interest in this economical, versatile 


method of plastics parts production. 


So, look for the possibilities for plastics extrusion 
in your business—and write today to America’s 
leading maker of plastics extrusion machinery 


for further information. 


A few of the many flexible and rigid 
shapes produced by Dunlop with the 
National 2%" Ojil-Heated Extruder. 


CPladlics 


MACHINERY DIVISION 
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The speed and accuracy with which this extrusion die 
was milled is unusual — but it’s typical performance 
for a Milwaukee Rotary Head Milling Machine — 
the most versatile machine ever designed for die and 
mold work, Read this job report: 


Material . . . High Vanadium — High Speed Steel. Operation 

. machine orifice of extrusion die. Time Distribution . . . 
set up, 4 hour; layout, 4% hour; rough mill outline, X,” 
deep, 2 hours; rough drill opening through die, 1 hour; finish 
mill outline, %,", 24 hours; square cut corners with slotting 
attachment, % hours; mill lead side of die, 3% hours; 
Total Time — 10 hours. No templets were required. 


Check these advantages of the Milwaukee Rotary Head Mill 
Machine and bow you can benefit from them in your own shop: 


DIRECT — mills mold cavities in a single set-up without the 
aid of templets or models. 


BUILDERS OF MILWAUKEE ROTARY HEAD MILLING 
MACHINE * MIDGETMILL * SPEEDMILL * FACE MILL 
GRINDER * AUTOMETRIC JIG BORER * CENTER SCOPE. 
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ACCURATE—no changes in set-up eliminates chances for error. 
Exact control of all combinations of cutting movements — 
possible only with this machine — transmits mathematical 
precision to the work. 

FAST — initial job preparation and set-up time is reduced to 
the minimum. Accurate performance of the machine saves 
operator’s time and rapid production of the intricate molds 
and dies is the result, Write for Bulletin No. 1002C and 
complete information. 


Kearney & Trecker 
Products 


CORPORATION 
Milwaukee 14, Wisconsin 
Subsidiary of Kearney & Trecker Corporation 
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These are but two of the many problems 
efficiently and economically solved by 
CARDOLITE Resins... resins derived 
from the high molecular weight, unsatu- 
rated, phenolic-type material extracted 
from the Cashew Nut shell. One of the 


eon ge IRVINGTON 


oie a arnt VARNISH & INSULATOR COMPANY 


Why not check that possibility? Write 
to Dept. 64 for information and samples Irvington 11, New Jersey 
consistent with your requirements. 


Cory 
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We at Dow know from experience that success oF fabricator plus raw materials producer. 


in plastics is not a one-man nor even a one- orking together, this team saves time and 
industry job. It calls for the combined skill money and puts plastics to work successfully. 
and cooperation of manufacturer or designer Call us—we'll do our part. 

THE DOW CHEMICAL COMPANY, MIDLAND, MICHIGAN 
New Yerk, Besten, Philedeiphia, Washington, Cleveland, Detrelt, Chicago, $1. Levis, Heuston, Sen Francisco, Les Angeles, Seattle 











Present and Potential Uses: 
Plating masks; 
pump parts; valves and 


ef 
crack handledl insutetlon: 
stoppers; funnels; bottles 


closures; plumbing parts an 
pment; wire coating; pipe and 
t for installations requiring 
chemical and corrosion resistance; 
monofilament for textiles. 


Properties and Advantages: Properties and Advantages: 
Resistant to chemicals, abrasion, Clear, _Senipennt or opa 
corrosion, water, and moisture; broad color range; excellent 
electrical insulator; excellent frequency electrical awe. 
rmal insulator; non-flammable; De glee "light through rod at angles, 
around corners; resistant to 


tough flexible; dimensionally 


a not ae rae Loar - lich 
s tions uiri rption; t weight; stable at 
resistance ove 170° Fak Fabrenbeit. low temperafures. 





—new synthetic elastomer now available. 


USES: One-piece cable sheathing; handles for 
: i colt oma tae 


acids and many alkalies; low water 











Present and Potential Uses: 
; radio cabinets; aircraft 
rts; containers; ine alators; 


bh ts; aut ti ; 
ashlights; automo ve parts; 


Properties and Advantages: 
Extra tough, particularly at low 


temperatures; attractive colors; 


} and 
t in ight; 
tenet ght oe of flow: 





PLASTICS 


STYRON © STYRALOY © ETHOCEL © ETHOCEL SHEETING 


SARAN © SARAN FILM © STRIPCOAT 
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Tri-dimensional models for movable or stationary 


















parts are now available from the hands of our 
highly skilled experts in plastics (transparent, 
opaque, etc.), metal, and wood for study, experimentation, 


sales promotion or demonstration. 


We are also equipped to provide a complete product 
development service from the inception of the idea through 
blueprints and models to the finished mold by men with long 
years of experience with leading model and mold makers. 
Molds machined to extremely close tolerances are available 


for all types of molding—Injection, Compression and Transfer. 


MODELS AVAILABLE IMMEDIATELY... 


Bring your idea or blueprint to us today. 


CONDOR ENGINEERING CO. 


TOOLMAKERS TO THE PLASTIC INDUSTRY 
CECO 384 SECOND AVENUE - NEW YORK 10, N.Y. - GRAMERCY 3-2887 
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F you want a high-melting modifier or 
extender that is compatible with most 
natural or synthetic plastic resins—and 
immediately available—specify Vinsol 
Resin! Supplies of this dark-colored ther- 
moplastic are now plentiful, and the cost 
is but 244 to3 cents per pound delivered! 
Vinsol Resin conserves critical molding 


and laminating materials, while saving 


\s 


~ 


4 RETURN COUPON FOR FREE SAMPLE 


HERCULES 








*Reg. U.S. Pat. Off. by Hercules Powder Company 





time and money. Vinsol Resin extends 
shellac and phenolics for compression- 
molding, and is useful in cold-molded 
plastics. It is miscible with glycerols. It 
improves flow of lignin plastics. 

Test Vinsol Resin and prove for your- 
self its savings in time, money, materials. 
Coupon brings a generous test sample 


and detailed properties. 
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Modern industry and modern transportation alike depend on 
controlled circulation of vital fluids . . . oil, gases, water, steam. 
For these arterial systems, Barco Flexible Joints have provided 
necessary protection for over 30 years... guarding these 
mechanical “‘life-lines” against vibration and shock ...com- 
pensating for contraction and expansion. For complete infor- 
mation, write to Barco Manufacturing Company, Not Inc., 
1809 Winnemac Avenue, Chicago 40, Illinois, In Canada: The 
Holden Co., Ltd., Montreal, Canada. 


THE FREE ENTERPRISE SYSTEM [S THE SALVATION OF AMERICAN BUSINESS 
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BARCO “existe 4 a 
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and ball joint with 
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High Acetyl Cellulose Acetate, formulated by 
Chemaco has exceptional versatility in meeting rigid 
military and industrial specifications, as well as in 
forming a multitude of civilian items. 


While it has the toughness, color and lustrous finish 
of standard Chemaco Cellulose Acetate, it has addi- 
tional fine properties which add to its general utility. 
The dimensional stability is considerably improved 
because of increased resistance to heat and moisture. 
Like standard cellulose acetate it can be formulated 
to be tasteless, odorless and non-toxic. 


Both standard and high acetyl cellulose acetate are 


available in all colors and in an unusually brilliant 


LIGHT but TOUGH! 





crystal. The colors may be obtained in transparent, 
translucent and opaque shades. Chemaco Cellulose 
Acetate lends itself to a vast variety of uses from trims 
and edgings in extruded form to flashlight cases, 
plumbing fixtures and personal accessories such as 
toothbrushes, combs, cosmetic containers and jewelry 
items. 


Chemaco engineers will be glad to advise you on 
the correct materials and formulae to meet your speci- 
fications. Chemaco molding compounds include 
thermoplastics with e wide variety of properties and 
capabilities. Ask about Chemaco Ethyl Cellulose, 
Polystyrene and Vinyl Compounds. 


Chemaco Corporation 


A subsidiary of Manufacturers Chemical Corporation 


Berkeley Heights, N. J.. 


Branch Office—Cleveland, Ohio 
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THERMOSETTING PHENOL-FURFURAL AND PHENOL-FORMALDEHYDE TYPES 


ADHESIVES THERMOSETTING CEMENTS 


THERMOSETTING AND COLD-SETTING FOR METAL-TO-METAL AND OTHER APPLICATIONS 


MOLDING COMPOUNDS 
OIL SOLUBLE RESINS WATER SOLUBLE RESINS 


NEW PROCESSES 


OUR EXPERIENCE IS AVAILABLE TO YOU 


a wt Obed OURITE Di A 


: 
FRANKFORD STATION P. ©. PHILADELPHIA 24, PA. 


REPRESENTATIVES LOCATED AT: 


oY 3838 Santa Fe Ave., 1274 Folsom St., 67 Lexington Ave., 4226 Cedar Springs, 
Los Angeles 11, Cal. San Francisco3,Cal. Buffalo 9, N. Y. Dallas 4, Texas 


352 Plymouth Road, 245 W. Franklin St., 2711 Olive St., 4851 S. St. Louis Ave., 
Union, New Jersey Morrisville, Pa. St. Louis 3, Mo. Chicago 32, Hi. 


72 MODERN PLASTICS 








—_ > st pee bee. net hw wl 


(_ne oe ae 


| Oe one 


Verne 


eee 














LEA METHODS 
LEA COMPOSITIONS 


Remove Burrs and Fins 


QUICKLY—ECONOMICALLY 


These hand grips go on many of our Army and 
Navy Bombers for controlling turret gun firing, 
communications and turret rotation. They have 
to be as smooth as glass. Parting lines of matched 
sections must not have any ridges or depressions. 


To help bring about these desired results, Plastic 
Manufacturers use the Lea Method with a special 
Lea Composition for one of the steps in removing 
roughness from the edges of the molded parts. 
The “before” and “‘after’’ pictures are of this step. 


In ever-increasing number, molders and con- 
verters of plastics are turning to LEA for improved 
techniques and proper compositions for removing 
burrs and fins as well as buffing the molded 
parts. If you are not satisfied with results or costs 
in your plant, why not put your problem up to 
our technical staff? 








This is the way Plastic Manufacturers, Inc., 
of Stamford, Conn., removes Sanding 
Marks from Phenolic Molded Grips. 


The © A Manufacturing Co. WATERBURY 86, CONN. 


Barring, Buffing and Polishing . . Manufacturers and Specialists in the Development of Production Methods and Compositions 
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(Can you name the plastic parts that make 
up this “steamboat”? See chart below.) 














How to put your product on the right course 


Are you all at sea trying to 
make a better product? Conti- 
nental’s Plastics Division can 
steer you right. 

Whether you're looking for 
beauty, durability, lightness, 
toughness, or anything else in a 
product, we're fully equipped to 
do the job. Our complete facili- 
ties enable us to plan and turn 
out products of all sizes, colors 
and shapes—from buttons to 
bomb parts, faucets to furniture 
—each requiring a different tech- 


nique in design, research and 
manufacture. 

If you're faced with a product 
problem, Continental’s staff of 
plastics experts can solve it in 
the shortest possible time at the 
lowest possible cost. 

So count on Continental to 
give your product the right fea- 
tures. You'll find an alert, pro- 
gressive organization ready to 
give sound, practical advice and 
assistance at all times. 


» Tune in “REPORT TO THE NATION,” every Saturday over coast-to-coast CBS network. 


CONTINENTAL 


C PLASTICS 


DIVISION 
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flashlight— injection; (c) Drawer pulls—injection; (d) Segment 
for circular file—injection; (e) Molding—extrusion; (f) Globe 
bose—injection. 











Other products of Continental Can Company: metal 
cans for food and other products; fibre and paper 
containers; crown caps and cork products; machinery 
and equipment. 















Built in 2, 5 and 10-kw sizes, these 
Westinghouse electrode assemblies offer new 
convenience and efficiency for dielectric heating 
of plastic preforms. 

The assemblies may be mounted on standard 
generators, or matching networks, and the 
electrodes are interchangeable within the phys- 
ical limits of the cage. 

Top electrode is perforated to minimize 
moisture condensation. In applications where 
moisture condensation is unusually severe, 
warm air from the generator may be bled into 
the cage. This is easily done with Westinghouse 
generators using air-cooled tubes. Top electrode’s 
height is easily adjusted by a knob on the cage. 
Ball joint and spring take-up assure positive con- 
tact between preform and electrode regardless of 
material and heating cycles. Interlock switches 
remove high voltage from bottom electrode 
when cage is opened. 

Available in electrode diameters from 4” 
to 15’, depending on kw rating, these newest 
contributions to effective radio frequency heat- 
ing may also be built in special designs, on order. 
Ask your nearest Westinghouse office for the 
facts. Westinghouse Electric Corporation, P.O. 
Box 868, Pittsburgh 30, Pa. j-0siis 









FREE an authoritative, pocket-size 
reference book on radio frequency heat- 
ing. Contains extensive tables, charts and 
formulas on both induction and dielectric 
heating. Ask for reference book B-3574 
on your business letterhead, please. 
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The car that couldn’t be built 


The helium car gives you an idea of the way 
General American tank car designers can go 
to work for you. 


Bulk transportation of helium gas offered great 
problems, required a car that would withstand 
a pressure of 2250 pounds to the square inch. 
General American engineered a revolutionary 
type of car to meet this need, and now helium 
cars have given efficient transportation service 
for many years. 


You may have a new, equally hard-to-handle 
product. Call on General American for bulk 
transportation that will be safe, sure, and low 
in cost. 





Planning Now with Tomorrow's Leaders 


Even though your new product or problem commod- 
ity is still in the laboratory stage, General American 
engineers are ready to work with you now. Keeping 
pace with your progress, we will plan the new tank 
car with every feature needed for safe, economical 
transportation. 


Call or write our general offices—135 South LaSalle 
St., Chicago 90, Ill. 











GENERAL AMERICAN TRANSPORTATION © 


CORPORATION | 
' 


Buliders and Operators of Specialized Railroad Freight Cars ‘* Bulli Liquid Storage Terminals %* Pressure Vessels and other 
Welded Equipment * Aerocoach Motor Coaches * Process Equipment of ail kinds * Fruit and Vegetable Precooling Service 
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How would you do it? 


How would you follow a molding schedule like this? 


We can see how you could do the whole job by hand if you were careful. 


But darned if we can see why, when you can do it automatically just by 


hooking up a Taylor Flex-O-Timer! 

















SCHEMATIC PUPING Di AGRAM, (| were AON. eum 
° MECMAW/EM 
























































Leno TIMER 
OPERAT your 








Here’s how we'd do it! 


HAT we do is lay out the pip- 

ing as shown at left, and set up 
the Taylor Flex-O-Timer so it literally 
“takes charge” of the whole molding 
operation. This takes time, but you 
don’t have to do it—we do. And once 
you get a setup like this, you can adapt 
it to any experimental changes, any 
new materials you want to try. It as- 
sures consistently uniform quality 
from each press load, less lost time 
between loads, and increased produc- 
tion from each working day. 


This particular hookup may not be of 
terrific interest to you. But it’s a good 
illustration of the flexibility of the 
Taylor Flex-O-Timer—an instrument 
that can put automatic precision into 
almost any plastic molding process. 
Ask your Taylor Field Engineer! Tay- 
lor Instrument Companies, Rochester, 
N. Y. and Toronto, Canada. 
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ACCURACY FIRST 


IN HOME AND INDUSTRY 
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td agootlia It takes real skill to 


print a corrugated shipping box correctly, to combine colors harmoniously, to create 











designs that appeal, attract, advertise, and sell. Yes, it takes plenty of know how, plenty 
of experience, plenty of doing. Good box printing is the result of years of experimentation 
and testing. It’s the result of a thorough study of inks, colors, paper stocks, plate 


work and presswork. You can depend on high quality printing everytime from H & D. 








a 
nl 
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Hp Post-War Packaging Idea... DE LUXE PRINTING 


Good printing is as important for your shipping boxes as for anything else. The 
design, whether it features your company name or trade-mark or whether it is a 
sales display, adds real value to the package as a whole. To be sure you are 
getting quality box printing, send for a copy of the H & D booklet,““Pack to Attract.” 





SSCSHSSSSSSSSSSSSHSSSSSS SHOSHSSSSSHSEHSSSSESSSESCHEESEOSESSS ESSE SEE SESE ESOS EEC EES 


THE HINDE & DAUCH PAPER COMPANY, 4538 DECATUR STREET, SANDUSKY. OHIO 


Factories in BALTIMORE © BOSTON © BUFFALO @© CHICAGO @ CLEVELAND © DETROIT © GLOUCESTER, N. J. 
HOBOKEN @ KANSAS CITY @ LENOIR, N. C. © MONTREAL © RICHMOND © ST. LOUIS © SANDUSKY OHIO © TORONTO 
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Another production stimulator from 
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SPECIAL 
PROCESS-STEEL 
PLATES 


DRILLED 
CIRCULATING 
PASSAGES 
FOR UNIFORM 

HEATING | 


Here's another new Baldwin press that is helping a 
large manufacturer to meet today’s needs... and 
tomorrow's competition. One of the many quality 
features is the circulating system. Ducts are drilled 
from the solid metal, and properly spaced to give 
uniform heating. The unit is equipped with eleva- 
tors, necessary hose connections, cast steel main 
members, ground columns, machined guides and 
separate inlet and exhaust manifolds. This press is 
especially suited for any process requiring heating 
and cooling. 


Baldwin presses are advanced in design, give you 
your postwar equipment now. Our engineers will 
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design and build the press to do the job you have 
in mind. The Baldwin Locomotive Works, Baldwin 
Southwark Division, Philadelphia 42, Pa., U.S. A. 
Offices: Philadelphia, New York, Chicago, Washing- 
ton, Boston, Cleveland, St. Louis, San Francisco, 
Houston, Pittsburgh, Detroit. 





BALDWIN 


HYDRAULIE PRESSES 




























-.-.- another Rugged Paper ‘War Worker” 
this rigid Prescription: 


e 


Food containers for our armed forces must be engineered to resist the 
ravages of all climates and extremes of conditions ... for no one knows, 
in advance, the ultimate destination of the shipments. Extensive research, 
much effort and money have been invested by the paper industry to provide 
containers that assure arrival of food in fine condition. 

MOSINEE, engineered to the above prescription, is a development of paper 
technicians at the Mills of Mosinee... an important contribution to this 
field . . .“Essential Paper” that combines greaseproofness and high density, 
while retaining the basic strength of the sulphate fibre for improved be nd- 
ing, folding and scoring. 

Mosinee engineers will be glad to discuss this product with you, and offer 
extensive experience and facilities in creating specific papers or improving 


your processing. 


MISINFE® PAPER MILLS COMPANY. 









Please address 
your letter 
” Attention De pt. A” 
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Pig No. 2 was strictly a thermosetting man. He 
ordered a compression molded job that was solid 
and sturdy but he forgot to put windows in it and 
it was too dark to live in. 








and PLASTICS 


wHIS is a fable for grownups about three little 
; pigs. Piggy No. 1 built a house of colored wax. 







it was bright and colorful and when the sun hit it, 
it melted right down to a lump. 





Our No. 3 pig was cautious but smart. He looked at 
a lot of materials before he selected his. So his house 
was built of brick and stone, plywood and plastics, 
brass and copper and a lot of other things best for 
their particular functions. He used a lot of extruded 
plastics for furniture, decorations, refrigeration, 
piping, insulation, etc. And he had a house that is 
standing to this day, a monument to intelligent 
selection. 

Moral: The right material in the right place does not 
mean plastics for everything. As extruders (the first 
in the field) and injection molders, 


we can help guide your choice. 
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VINYL-ALUMINUM 

MOISTURE-VAPOR BARRIER <2 
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*Patents Pending 
Trade Mark Reg. U.S.Pat.Off. 
Filtt OUT AND 
MAIL TODAY! 
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PRODUCTION OF PLASTIN is currently de- 





voted to filling the unprecedented 
military demands for this unprece- 
dented moisture-vapor barrier, which 
surpasses all Type I barrier require- 
ments for maximum load limits under 


Method II packaging. 


The time will come—perhaps very soon 
—when Plastin can fill your needs for 
positive protection against corrosion. 
Samples adequate for introductory and 
testing purposes are now available. 
Learn why Plastin is preferred to any 
other moisture- vapor barrier hereto- 
fore known. Send for folder contain- 
ing description and small samples of 


Plastin. 


PLASTIC FILM 
CORPORATION 


PRONE: LEXINGTON 2-5458 + 475 FIFTH AVE. NEW YORK 17, HY. 











_—_ = -—_-— =| — = a ee eae a 
PLASTIC FILM CORPORATION , 
475 Fifth Avenve } 
New York 17, New York , 

' 
Gentlemen: ' 
t 
Please send oa free copy of “An Introduction to Plastin” to: ; 
' 
' 
' 
= ee ae ee sidaiie eee , 
' 

COMPANY . __" ) 
' 
' 
ADDRESS. ' 
} 
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Though our hat is tipped to the soulless little bolts of matter 
that move the world, we must point out that it was Penn- 
sylvania Coal Products Company research men, in Penacolite 
laboratories who made them behave properly. 


In developing the formulae and production techniques that 
made possible low temperature, neutral phenolic adhesives 

. in evolving the first commercially feasible resorcin ad- 
hesive, it was our “know how” born of years of experience 
that turned the trick. 


Resin users daily depend upon that same experience. When faced with prob- 
lems in resins (phenol, urea, melamine, resorcin, and aldehydes) they consult 
us, confident of impartial answers, tailored to their process and its economics. 


Frankly, we benefit more from the solution of their problems than they do 
For it is our constant contact with problems in the field that enriches our 
background and permits us to keep the quality and performance of our own 
products outstanding. 


For Complete information: 


PENNSYLVANIA COAL PRODUCTS COMPANY 


PETROLIA, PENNSYLVANIA 
55 West 42nd Street, New York, N. Y. 
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If high frequency energy 
CAME 1M DOC ]S ore ecg oc capaciis oseres 


Thermex would look like this. Not one, not two, but six 
fully developed Thermex units, designed especially for the 
high frequency heating of plastic materials, are available. 
In addition to the general advantages of high frequency 
heat, Thermex gives you the specific advantage of selecting 
to meet your particular needs from the most complete line 


in the field. Find out about Thermex! Mail the coupon. 





erimngX RED HEADS BY GIRDLER 


The Girdler Corporation, THERMEX DIVISION, Dept. MP-G, Louisville 1, Ky. 





Please send complete information about Thermex RED HEADS. 


THE FIRST INDUSTRIAL HIGH FREQUENCY lee iain sii ki a ce ll lik al ae ee le 
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Beginning with the invention 
of the screw-type machine in 


1880 John Royle & Sons have 


65 YEARS OF PROGRESSIVE PIONEERING 


refinements—the most apparent 
being in the field of temperature 


control and in the development 





: : of accessory equipment. 
pioneered constantly in the de- ” bt ses com 


sion equipment. pioneering have produced a 

wealth of knowledge and ex- 
Essentially the continous ex- perience. This “know-how” is 
trusion process hasn’t changed built into Royle equipment—re- 


a great deal. There have been _ flected in perfomance records. 





JOHN ROYLE & SONS 


PIONEER 


PATERSON 
N. J. 








BUILDERS OF EXTRUSION MACHINES SINCE 






Continental Europe Home Office Akron, Ohio 
James Day (Machinery) Ltd. 68. H. Davis j. W. VanRiper |. C. Clinefelter 
London, England SHerwood 2-8262 UNiversity 3726 PATERSON 3, NEW JERSEY 
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At last! Industries’ new and revolution- 
ary heating process explained in a lan- 
guage understandable to everyone. In 
fifteen minutes reading time, you will 
gain a complete basic knowledge of 
Electronic Heating. This important 
handbook discusses all the essential facts 
you have to know in considering the 
application of Electronic Heating to 
your own manufacturing methods. 


It contains a brief record of the his- 
torical background and development of 
the process — explains the principle of 
its operation — describes the two chief 
methods and fields of application and 
lists many proved present-day uses. 


Let us send you a complimentary copy 
at once. Fill in the coupon or write on 
your company letterhead. 


Manufacturers of Vacuum Tube and Spark Gap Converters since 1921 
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DIVISION OF “S”" CORRUGATED QUENCHED GAP COMPANY 


107-119 Monroe Street 


Garfield, New Jersey 
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NOW...FOR THE AGE OF FLIGHT TOMORROW 














A postwar sky giant’s lightest structural 
load will be its plastics parts. From tiny corrosion- 

resistant fittings and transparent, flexible fuel lines to colorful, 

decorative panels, seats and upholstery, specialized plastics 

will give greater permanence at a fraction of the weight of the 

materials they replace. 

INGENEERING* by Victory Plastics Company has resulted in unique, 
compression-molded plastics laminations that are adaptable to numerous uses in the 

aviation industry . . . And to other industries . . . your industry . . . similar applications of 
ingenuity to the creation, design and fabrication of postwar plastics products will give you 


advantages over competition. Victory Plastics Company, 80 Scabbard Street, Hudson, Massachusetts. 
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_ SPEED NUTS OVER TOKYO - 





Boeing uses thousands of SPEED NUTS 
on every B-29 Superfortress to make 
thent lighter, faster and deadlier. 





% tall aha : : 


SPEED NUTS HELP THESE BOEING WORKERS BOOST B-29 PRODUCTION 


TINNERMAN PRODUCTS, INC. 
2048 Fulton Road, Cleveland 13, Ohio 


In Canada: Wallace Barnes Co., Lid., Hamilton, Ontario In England: Simmonds Aerocessories, Lid., London 
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FASTEST THING IN FASTENINGS 
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A high degree of skill and precision in making the molds is essential in producing successful thermo-plastic 
parts with internal threads. Perfect alignment is a requisite. Tolerances must be infinitesimal. ye Santay Crafts- 
men are widely known for the superior excellence of the molds they make. Whether it’s a single or multiple 16 to 
20 cavity mold of intricate design, only fully automatic unwinding mechanisms are used! Threaded parts screw and 
unscrew easily, smoothly! % Don’t take chances. If you have a part or product in which internal threads are in- 
volved, submit it to our capable plastic engineers. Get the benefit of our 25 years experience in producing better 


molds. 


INJECTION MOLDING AND METAL STAMPING ELECTRO-MECHANICAL ASSEMBLIES 
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SAVEAY CORPORATION 355 NORTH CRAWFORD AVE. CHICAGO: 24, ILLINOIS 





* Reg. U. S. Pat. Office 
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NEW...THE 1KW MEGATHERM* 


Here is the Megatherm you have been waiting 
for ...a compact dielectric heating unit de- 
signed for maximum performance. 

Ideal for production line use in plastics 
processing ... quick, uniform heating of plastic 
preforms permits free flow conditions in the 
mold ... allows lowered closing pressures. 

Fitting easily between molding presses, 
the new Megatherm is only 20 inches 


wide ... mounted on smooth-running 









casters with a special lock down feature. 

The Megatherm MD-1A is versatile . . . han- 
dles a wide range of materials and work sizes 
... heats plastics, rubber, rubber substitutes, 
wood, glue and other dielectrics . . . defrosts 
frozen foods, and shows great possibilities in 
the sterilization of pharmaceutical and sim- 
ilar products. 

Write now on your company letterhead 
for data on the NEW 1 KW MEGATHERM. 






Newark 1, N. J. 





PLASTICIZERS 


Research which prepares beforehand for new and 
unusual demands by industry is one of the chief 
reasons for the present oadamiie of Emery In- 
dustries. Many manufacturers are learning that they 
can count on Emery for unique developments in the 
field of special plasticizers. The basic research and 
testing is being done continuously—field develop- 
ment work on specific applications is in the ante 
of our technical staff. 

Plastic manufacturers have saved time and ex- 

ense by making use of Emery research. They have 
ound at Emery some unusually low molecular 


For Vinyls, Synthetic Rubber and Cellulose Esters 


weight mono- and dibasic acids and their esters—a 
reserve of products fully developed but many of 
them unannounced due to War-time pressure. 
These products are ready for quantity production 
by the Emery laboratory-controlled methods which 
assure a remarkable degree of stability and uni- 
formity in critical characteristics. 

You, too, may save a lot of time and expense in 
developing or improving products in which elas- 
ticity and permanence are important factors by 
writing a letter explaining your problem. Do it 
today. 





| 
| 








—— 









MODERN PLASTICS 








VOLUME 22 


JUNE 1945 


NUMBER 10 


The industry speaks its mind 





AS the over-all military campaign approaches its crisis, 
a thousand major problems have to be resolved. The 
governments of the great nations have met and will meet 
again to determine their solution and to lay the foundations 
for universal cooperation and world security. 

The idealistic efforts which these conferences and plans 
represent, establish the pattern for all postwar thinking, 
whether the aim be a world order or the security of a single 
segment. In either case there is realization that we must 
not make the same mistakes again, that the course of future 
events will be measured by conscious and careful recapitula- 
tion of past errors and omissions. 

Toward this end, Mopern PLAsTIcs in its March issue 
tried to put down on paper sentiments that plastics men 
have often expressed:* that the plastics industry halt and 
identify itself, inspect its ranks, and consider where it is 
going and how best to proceed. As a target at which active 
minds might shoot their ideas, a tentative program was pre- 
sented for the industry’s inspection. 

We realized then, as we do now, that some of the proposals 
were Utopian and beyond the immediate reach of industry 
activity, but we hoped they might serve to focus the indus- 
try’s attention upon itself and particularly upon the evils 
within it. The program was deliberately provocative and 
broad in outline, designed to bring to light the constructive 
plans which had been shelved for the duration of the busy 
wartime period and to draw out any latent ideas. 

We urged the plastics in- 
dustry to state its own case 
and offered these pages as a 
vehicle for bringing indivi- 
dual reactions to the atten- 
tion of the entire group. By 
telephone by wire, by mail, 
at luncheon and dinner 
meetings, we received com- 
ments. Some writers argued 
each point, some sent us 
sweeping approvals, some 
offered concrete suggestions 
or proposed new agenda. 
The sum total of all of their 
replies represents a cross 
section of the industry's 
thinking, and we are proud 
to act as an intermediary 
for the dissemination of 
these diversified ideas. 

In the summary below, 
we present the high points 
of the ae industry’s 

. a threat or 


> “Propagan 
a boost,” tl " PLastics, 22, 
93 (March 1945). 











self-analysis—what plastics men think must be done and 
how they think the desired results may logically be ac- 
complished. In every instance we quote directly from the 
letters which we received and, wherever permissible, we have 
indicated the source of the quotation, 


The need for action 


The most authentic evidence that the time is propitious 
for industry action is the fact that more than 10 percent of 
the industry responded to our invitation to state their views, 
and of these written commentaries on the editorial, 93 percent 
expressed approval of the program. Eighty percent of that 
93 percent endorsed all ten points without reservation. 
Only 3 percent of those replying flatly rejected the program, 
while the remaining 4 percent made no definite commitment. 

Since so many replies took as their premise the specific 
points mentioned in the original editorial, we shall continue 
to refer to them as a guide in classifying the recommenda- 
These ten points are: 

theories, unqualified 


tions made by industry members. 
1. Expose current 
opinions and all exaggerations. 


misleading 


2. Direct attention to reliable channels of information. 
3. Share technical knowledge with the industry. 

4. Eliminate the ‘‘chiselers."’ 

5. Outline opportunities for investment and labor. 

6. Prepare for competition by reducing the basic costs 


of both materials and manufacture. 

7. Base price quota- 
tions on prearranged uni- 
form standard factors. 

8. Admit the limita- 
tions of plastics and reject 
unsuitable applications. 

9. Adopt the standard 
grades of commercial types 
of plastics and identify 
them for purposes of re- 
ference by simple chemical 
terminology. 

10. Undertake a pro- 
gram of consumer educa- 
tion to illustrate what 
plastics materials will and 
will not be able to do. 

The suggestions which 
stimulated the most signifi- 
cant reactions were Nos. 
1, 2, 3, 8, 9, 10 as analyzed 
below. While the syn- 
theses of opinion on these 
original points can pro- 
vide the basis for further 
discussion, a few additional 
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proposals, daring in concept, merit particular attention, 
since the same basic ideas appear to have been conceived 
independently by several individuals in the industry. 


A central counci]—a seal of approval 


Most startling of all was the proposition that an industry- 
supported and -governed impartial institute be set up which 
would serve as a clearing house for problems arising within 
the industry. In addition, it might set up a bureau of 
standards and bestow a seal of approval or, perhaps, a stamp 
of endorsement on specific consumer products and primarily 
those items which are intended for consumer sale. While 
there was some divergence of opinion as to exactly what type 
of agency this might be or how it might be established, 18 
percent of those who commented advocated similar organi- 
zations and 11 percent specifically prescribed the seal of 
endorsement. This remarkable unison of thought is voiced 
in the following letters which, like all others in this article, 
have been cut and edited because of space limitations. 

For example, J. F. Corwin, Chemical Director, Casein Co. 
of America, suggests that a ‘‘Plastics Institute, similar to the 
Good Housekeeping Institute, be established to sponsor or 
refuse to sponsor, certain plastics items that would be bought 
by the general public."’ A variation of this idea was offered 
by W. H. McHale, advertising manager, Plastics Div., 
American Cyanamid Co., who suggested that a committee 
might be formed composed of duly-elected representatives of 
such groups as the raw materials producers, molders, fabri- 
cators and possibly the retailers, which would undertake to 
scan uses and perhaps be helpful in starting a program of con- 
sumer education. 

A “plastic underwriters’ laboratory, equipped and staffed 
to make reliable and unbiased acceptance tests on consumer 
products and issue authorization certificates and labels,”’ 
was recommended by George Debell, consulting engineer. 
F. R. Loetscher, manager, Plastics Div., Farley & Loetscher 
Mfg. Co., believes, as do several others, that the consumer 
could be trained to look for such a label of approval. He 
urged that ‘“‘any product which is sold'as a plastics product 
carry an approval stamp of a plastics association, such as 
S.P.I. or P.M.M.A.” 

An additional suggestion—as brought out in many letters, 
particularly those from E. B. Stratton, Jr., Washington repre- 
sentative, Plaskon Div., Libby-Owens-Ford Glass Co.; W. E. 
Moore, Plastics Research Products Labs.; and H. M. Abbott, 
vice-president, Hardesty Chemical Co., Inc.—proposed that 
the industry promote the acceptance of a seal of approval 
through publicity and advertising in newspapers and maga- 
zines, display posters and other public channels. 


Start reform within home territory 


With the idea of self-regulation as the first step necessary 
to help eliminate the threat to the plastics industry’s reputa- 
tion and development, about 10 percent of those who re- 
plied suggested that the industry begin to create order in its 
own sphere. It was urged that the industry establish rules 
and ethical standards for itself before embarking on a more 
general educational program. 

The adoption of standard practices was offered by C. J. 
Romieux, sales manager, Plastics Div., American Cyanamid 
Co., who expressed the opinion that ‘“‘much can be done to 
improve the position of our industry by the adoption of 
standard practices." Mr. Romieux believes that ‘‘a laudable 
effort in this direction is being made by the Technical Sub- 
committees of S.P.I." Similarly, D. Gray Maxwell, Water- 














bury Companies, writes: “I feel that there is a lot of educa- 
tional work to be done by P.M.M.A. with the fabricators. 
A lot of faults have originated right at the fabricators’ door 
either through lack of knowledge or interest.”’ 

D. L. Gibb, manager, Plastics Engineering Div., Dow 
Chemical Co., suggests that ‘‘the easiest place to attack any 
evil is at the point where the fewest individuals need be con- 
tacted. Possibly this point is the*sales force of the materials 
supplier. If we can indoctrinate our salesmen with the 
notion that they should promote the sale of plastic materials 
only for jobs wherein their specific materials will be satis- 
factory, and if we can get them to discourage the use of plas- 
tics where they are not suitable, then I think we can do a good 
job to build up a good name for these materials.” 

“Closer cooperation of molders, as an industry group, will 
help sift out the people who have been causing the upset 
condition,” said F. W. Howard, sales manager, Firestone 
Rubber and Latex Products Co., who proposed that the plas- 
tics industry be established on the same basis as that on which 
the rubber industry is set up. 


Stress positive achievements 


It was felt by some that the industry might overdo the 
present phase of “‘deglamorizing or debunking’’ and over- 
emphasize limitations to such an extent that the public might 
become confused, prejudiced and overcautious in its attitude 
toward plastics. Over 12 percent of those sending in replies 
stressed the importance of a positive campaign. They urged 
the industry to shout about the outstanding applications and 
the desirable properties which plastic materials possess and 
to build up any plastics achievements honestly with proof of 
actual accomplishment. 

“In our attempt to be conservative, let us not be negative 
in our thinking or advertising,” warns E. K. Krueger, presi 
dent, King Plastics Corp. ‘‘The time for the plastics industry 
to become ultra-conservative and universally considered as 
such will be after it is a hundred years old.”’ 

R. E. Brannan, division sales manager, Molding Materials, 
Bakelite Corp., cited cabinets and washing-machine agitators 
as particular applications where plastics were considered 
unstable in the early stages of development. He went on to 
point out that, by continued emphasis on the good points of 
plastics, coupled with constructive suggestions for proper 
design of molds and selection of material, it has been possible 
to convince engineering groups that plastics had potentialities 
when properly handled. 


Expose misleading theories, exaggerations, opinions 


This suggestion (No. 1) was endorsed by 89 percent of 
those replying, although 6 percent qualified their remarks by 
advising that a general committee be formed by industry 
associations to counteract by effective action, unwelcome and 
damaging publicity. 

Two industry members who exhorted organized groups 
within the industry to carry the burden of refuting inaccuracies, 
were H. Kline, manager and technical director, Phenolic 
Plastics Div., Reichhold Chemicals, Inc., and H. S. Spencer, 
advertising manager, Durez Plastics and Chemicals, Inc. 

Mr. Spencer felt that letters should be addressed to the 
publishers or writers of misleading statements or articles, and 
Mr. Kline proposed that local plastics groups review manu- 
scripts prior to publication. 

J. E. Wolfe, general manager, Plastics Div., Continental 
Can Co., Inc., urged that “reputable forces be combined to 
lobby against unethical practices,’ and that “‘the decks be 
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cleared of all the experts who are throwing hogwash into the 
ears of the buying public.”” However, several readers either 
questioned the practicality of controlling advertising, public- 
ity, etc., or felt that it might be better to see plastics con- 
tinue to be a subject of popular and of industrial interest 
rather than to have the interest fade away. One letter argued 
that it might be difficult to judge correctly what constituted 
“misleading theories,’’ as the impossibilities of today might 
conceivably become accomplished facts in the future. 


Direct attention to reliable channels of information 


There was almost unanimous acceptance of this point (No. 
2) as part of general consumer and industry education. Many 
remarked that there existed at present authoritative litera- 
ture, both general and technical in nature, and that informa- 
tive films, brochures and manuals could be obtained. 

L. S. Stout, Professor of Chemical Engineering, Washing- 
ton University, St. Louis, offered the idea that specialized 
training in chemical engineering be seriously considered by 
undergraduates looking for opportunities in plastics, because 
abbreviated courses of study often produce only amateurs.* 


Share technical knowledge 


Referring to this suggestion (No. 3), many urged that 
organized technical groups and industry associations take the 
lead in explaining sound utilization of new plastic materials, 
machinery and processes, and in pooling ‘‘know-how.”’ 

The activities of technical and research committees along 
these lines was reviewed by some of their members. P. H. 
Rhodes, chief of resin research, Pennsylvania Coal Products 
Co., declared that ‘‘the excellent cooperation which has de- 
veloped in the Resin Adhesives Division of P.M.M.A., has 
shown that it is possible for highly competitive manufac- 
turers to work together to improve products in the field.” 

W. B. Hoey, national president, Society of Plastics Engi- 
neers, said that S.P.E. was encouraging engineers from other 
fields to participate in its activities in order to help them 
understand plastics and, incidentally, ‘‘to help some of us in 
plastics to learn more about the problems of the end-users."’ 


Eliminate chiselers, reduce prices, standardize quotations 


There was practically no dissension on these points (Nos. 
4, 6, 7). All agreed it was eminently desirable to eliminate 
the chiselers and exploiters of plastics, to establish uniform 
accounting and sound business practices in quoting on jobs, 
and to bring prices within competitive range of other mate 
rials. It was generally felt that the growth of the industry 
plus the inevitable mass demand for products would contribute 
to the reduction of prices, as production costs were lowered. 

As for the chiselers, the ‘‘Central Institute’ and endorse- 
ment stamp mentioned previously would presumably help 
to force them to toe the line as would cooperation with Better 
Business Bureaus. In addition, a thorough, aggressive cam- 
paign for direct consumer education might prevent exploiters, 
since an informed public can't be fooled. 


Outline opportunities for investment and labor 


This suggestion (No. 5) was considered important but not 
immediately necessary. Some characterized the idea as a 
“banking or investment problem,” although one correspond- 
ent felt that the organizations within the industry might 
cooperate with Better Business Bureaus in exposing many 
schemes developed by unscrupulous operators to interest 





* See item on News of the Industry, page 186, in this issue, concerning 
a program of researeh and instruction in plastics at Princeton University. 





investors ignorant of plastics. In addition, agencies might be 
established to supply information to persons seeking to put 
money in plastics’ enterprises. 


Adopt standard grades of plastics; simplify terms 

This suggestion (No. 9) was recommended by 95 percent 
of the respondents, although some qualified their endorse- 
ments. Others advocated Federal regulations dealing with 
proper labeling of materials, or Governmental standards for 
specific grades. For the most part the idea of simple no- 
menclature for commercial types of plastics was correlated 
with the broader platform of consumer education. 

There was some skepticism regarding the feasibility of 
achieving complete simplification. F. A. Abbiati, general 
manager of sales, Plastics Div., Monsanto Chemical Co., 
writes: ‘“‘Since there is such a variation in the formulations 
supplied by the various raw materials producers, I seriously 
question whether it would be possible to identify these ma- 
terials by chemical name without being misleading. Stand 
ardization is grand when products are approximately equal.”’ 


Admit timitations of plastics, reject unsuitable applications 
Most of the writers were in favor of careful selection of 
jobs for plastics materials (No. 8). Most agreed that both 
the plastics man and the manufacturer who intended to use 
plastics for the whole or part of a product should be well 
informed about the materials, particular about the design 
and judicious in choosing the molding or fabricating process. 
The need for a positive tone in admitting limitations, as 
mentioned previously, was stressed; and it was urged that 
even when it was necessary to reject unsuitable projects for 
plastics, the plastics representative do a selling job on good 
points, which might be considered for other applications. 

T. E. Richards, Midwest Molding & Mfg. Co., declared: 
‘‘Some of us in the industry are afraid to admit that plastics 
have any shortcomings and therefore take on many unsuit- 
able applications, thus further poisoning the minds of our 
‘on the fence’ users. In this regard, perhaps a resolution 
brought before the next S.P.I. annual meeting might help to 
bring this point home to the offenders.”’ 


Undertake a program of consumer education 
Fundamentally, there was 100 percent endorsement of the 
idea that a direct program of consumer education (No. 10) 





Since this article was written, the American Society for 
Testing Materials has announced a new program for 
testing goods designed for consumer use which should 
contribute greatly to their standardization. A Committee 
on Ultimate Consumer Goods, whose members are drawn 
from the Society's standing committees, will apply standard 
A.S.T.M. tests to such materials at the specific request of 
consumer groups. 

Tests are restricted to those materials sold to end users 
without processing of a nature which affects their proper- 
ties—e.g., household blanketing, the quality of which is 
not changed by cutting it to size and binding it. Most 
requests so far have been concerned with items in the 
textile, paint and soap fields. Although the only plastics 
tested to date are synthetic rubbers and the non-rigid 
varieties, the program is open to other types which meet 
the requirements. 

















was of paramount importance. Many thought that this 
project might solve many of the other problems harrassing 
the industry. The recommendations for putting such a 
plan into effect ranged from direct advertising and promotion 
through radio, motion pictures, exhibits, newspaper and maga- 
zine articles to the use of informative labels on certain prod- 
ucts or seals of approval as discussed above. It was em- 
phasized again and again that the industry approach this 
problem by stressing the individual, special properties of 
plastics and illustrating successful usage. 

A few of the writers favored direct contact within the limits 
of their own communities and described their own activities— 
lectures, open-house for local merchants and manufacturers, 
and cooperation with schools and business clubs. 

R. L. Peat, president, Plastic & Die Cast Products Corp., 
reports that as soon as the restrictions are lifted on plant 
visitors, he plans to conduct buyers from larger stores in the 
vicinity on a tour through his plant, and that he will be will- 
ing to serve as consulting engineer to any store buyer who 
wishes advice on possible plastics applications. 

An approach to the housewives, suggested by M. A. Foley, 
Rayon Processing Co. of R. L., Inc., is a 15-minute morning 
radio program. 

Clinton Rector, general sales manager, Catalin Corp., 
thinks a 10-minute movie short, skilfully prepared, in order 
to appeal to local theatre audiences, might clarify the situa- 
tion by emphasizing the diversity and versatility of plastics. 


Leissez-faire 


Less than two percent of the respondents were willing to 
admit that, while the program was interesting, it would be 
wise to let well enough alone and let the plastics industry 
rise or fall on its own merits, in the belief that in the postwar 
period there will be quite a scramble for accessory or indus- 
trial work and nobody will pull his punches. Others stated 
that they believe the industry would eventually solve its 
problems through growth and postwar development, as have 
other industries. 

A. W. Prance, supervisor, Plastics Departments, Briggs 
Mfg. Co., claims that, “it would be humanly impossible to 
police the plastics manufacturers or black-ball some of the 
chiseling molders, as we must have competitive manufac- 
turing to progress. Experimentation with a slight gamble in 
production must be taken for advancement in this field.”’ 

George K. Scribner, president, Boonton Molding Co., 
reminds us that abortive civilian applications have appeared 
in all fields during the war period and that, even with war 
scarcity and desperate improvisation, plastics are still pioneer- 
ing in new directions. Some applications are bound to fail, 
he declares, in spite of the best of preliminary analyses, but 
“it's better to barge ahead on a shot-gun basis—hoping some 
shot will hit a worth-while target and the others won't 
bounce back and hurt us too much.”’ Mr. Scribner agrees 
that investigations and reports of wartime failures should be 
continued, but believes it would be futile to hold down rash 
individuals or to ‘dare to set up a department to list bad 
applications, since some percentage of everything falls apart 
at an embarrassing moment while the rest are plugging on.”’ 

Strongly opposed to any negative, defensive approach 
which might call the customer's attention to the weak points 
of the industry, Clinton Blount, vice-president and general 
manager, Bakelite Corp., sums up a policy of ‘‘toil and spin” 
for the plastics industry. Mr. Blount believes that experi- 
ence, knowledge of what can be done, belief in what may be 
expected on the basis of information available, hope for ful- 
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fillment of expectations, and planning for proper fabrication 
to obtain the best finished properties of a desired plastics 
type, are factors to be considered in any course for improve- 
ment within the industry. 


The next step 


The industry has stated its case. However debatable the 
platform may be, however diversified the approach, it is 
evident that there is considerable interest and desire to 
formulate a basic creed and to inaugurate a program of action. 

Several of the ideas proposed merit further scrutiny by 
the industry to determine whether or not they are practical 
and, if so, what machinery is required for their achievement. 

The original ten suggestions may be condensed and altered 
into an abbreviated course of action satisfactory to the ma- 
jority of the industry. Certainly, it must be within the 
bounds of immediate possibility to embark upon a program of 
education, utilizing the facilities now available—department 
store exhibits, educational films, the press and the radio. 

The moot question of informative labeling, still under 
investigation by this publication, demands careful attention 
as a possible means toward achieving a better understanding 
of plastics and what they will do. 

The Central Committee or Standards Bureau might be a 
joint venture undertaken by all the existing societies in the 
industry, providing an opportunity not only to advance the 
plastics industry but also to add to the scope of the trade 
associations themselves. It is up to the industry to find out 
whether such an imstitute is feasible, to measure its value to 
the industry and to appraise its cost. 

No matter how limited its initial achievements may be, 
an authoritative, united group with a definite plan of action 
will be preeminently worth while for, although it may not 
eliminate all vicious practices nor solve all problems overnight, 
it will symbolize the first brave step. 

The plastics industry cannot afford to drift aimlessly 
without planning for its future. The importance of an in- 
vention here, a development there, is only as great as the sum 
total of all the industry's efforts. What is essential then, is 
not to correct each careless inaccuracy, each outburst of de 
risive propaganda, but to see to it that there is understanding 
and appreciation of the products the industry has to offer. 
The engineer who places an order, the copywriter who de 
scribes the product, the salesclerk, the reporter and the ulti- 
mate consumer will be able to deal with plastics if he knows 
what they are and what they can do, and he will be able to 
deal with literary distortions and shoddy merchandise with 
equal understanding. 

The industry recognizes its responsibilities and admits its 
deficiencies. The course is clear, the need urgent, and co- 
operation paramount. It is not the responsibility of any 
one member of the industry, nor of a single group, but of the 
entire membership to participate actively. Each must do 
his part, and have a voice in the final decision. 

To that end, Mopern P astics, offers its columns as a 
medium of exchange, a clearing house for ideas of anyone 
seriously interested in the welfare of the plastics industry. An 
invitation is therefore extended to all readers to make use of 
these facilities in making known any constructive suggestions 
for the accomplishment of the industry’s aims, or to augment 
or comment upon the proposals discussed in this article. 

We shall continue to investigate as many promising proj- 
ects as possible and to report, not only upon our own studies 
but upon the activities of agencies within the industry. We 
pledge our support to any positive realistic program. 
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Kitchen prototype—designed for plastics 





The extent to which plastics will be able to capture the postwar 
consumer market depends not only upon the properties and 
special qualities of the materials but also upon the originality 
To indicate to potential users 


some of the materials at their disposal and to inspire original 


and soundness of their application 


ideas for postwar manufacture, the Dow Chemical Co. engaged 
Peter Muller-Munk, industrial designer, to create some thought 
provoking products in cooperation with company engineers, re- 
search and sales specialists. This article is the first of a series 


which will illustrate the designs resulting from this association. 


N ) rugged pioneer wife, awaiting the arrival of her first 
new-fangled, mail-order gas range, was ever more 
impatient than the modern housewife expectantly saving her 
pin money for the purchase of a ‘“‘miracle’’ peacetime kitchen. 
Tantalized by hints of fabulous materials and incredible in 
ventions—lustrous colorful plastics, featherweight metals, 
shatterproof glass, resin-treated wood, magical electronics, 
radio-telephony—she anticipates that all the developments 
which create fighting weapons today will tomorrow furnish 
the power to drive her household forces. 

American industry, hankering. to build the wonder kitchen 
and a multitude of other ingenious devices, is no less eager 
than the enthralled housewife. Although still zealously pour 
ing its energies into busy arsenals, industry is even now sur 
veying postwar horizons, aware of the multiple skills and the 
sanguine imaginations that will then be needed. 

Plastics manufacturers have welcomed both the battk 
born developments of its pioneers and those worked out by 
the newcomers to the industry Inventive craftsmen re 
sponded to plastics with fresh ideas, interpolating techniques 


which they carried over from other industries. They dared to 


attempt—and frequently accomplished—the “impossible.” 
In the peace to follow, the plastics industry expects to apply 
war-tested ‘““know-how’’ and to reach out to other innova- 
tors for creative designs and processes 

The kitchen pictured on the four following pages is pre 
sented not as the ultimate blueprint of the housewife’s dream 
room, but as a stimulus to further investigation of the mate 


rials described and as a guide to their intelligent application. 


A new conception of the kitchen 


The science of new materials and modern devices, the co 
ordination of appearance and performance, find no more 
suitable spot in which to make their debut than the kitchen. 
Much has been achieved in the past in the way of color, de- 
pendability and efficiency. Equipment and appliances have 
been redesigned to save wearing steps and back bending, 
labor-saving gadgets have been added and the decoration has 
been riotous. 

Kitchen redesign has now reached a point where a radical 
approach is necessary if there are to be further improvements 
in appearance and utility. The revolutionary achievements 
in plastics, metals, glass, etc., must be adapted to the demands 
of the kitchen 
and the varied requirements of cooking, cleaning, storage and 


Scientific advances such as quick-freezing, 


eating must be coordinated and considered as a single problem 
requiring a single over-all treatment 
We suggest,”’ states Peter Miiller-Munk 


of tomorrow be designed as a space in which certain definite 


that the kitchen 


duties and operations be accomplished—somewhat in the 


manner of a factory. However, since we are dealing with the 
home, and not with an industrial plan on rigidly calculated 


production schedules, our kitchens must maintain those ele 


RMED with a college degree and with the diploma of a silversmith, Peter Miller-Munk 


came to the United States in 1926 and for several years practiced his trade as one of the 


leading metal craftsmen. Then fate took a hand. The merchandising department of a large 


New York department store asked him to design a line of commercial pottery. It was but a 


small step from this to the creation of more ambitious and complex industrial products. In 
the course of the next few years, Mr. Muller-Munk designed a great variety of products rang- 


ing from compacts and hairbrushes to valves, vending machines and electrical applicances. 


He experimented with all types of new and old materials for his designs—metals, glass 


and, to be sure, plastics. 


“I learned about plastics,"’ he confides, ““by reading gobs of literature, thinking things out 
on paper, making models and visualizations, and by just hanging around factories and chemists 
and asking a lot of leading questions. Then, too, I tried to apply my experience and know!l- 
edge of other materials and techniques to plastics processes and design. 

In 1935 Mr. Muller-Munk joined the faculty of Carnegie Institute of Technology where he 
helped to organize and teach the first college course in industrial design. He likewise con- 





ducted courses in production methods. Since then he has greatly enlarged his consulting 
practice in the plastics, metals and manufacturing industries. In late years, he has combined 
this work with the supervision and illustration of technical literature and has been retained 
for many important commissions by the Armed Forces and industry. As this goes to press, 
he has just severed his college connections so that he and his office staff can devote themselves 


entirely to industrial design and war work. 
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2—Over-all layout as indicated in floor plan. Section 
at left and bottom is pictured directly above, while 


area at top of diagram is illustrated on opposite page 


ments of charm and livability which make working in them a 
pleasure rather than a chore. 

“The devices essential to the smooth functioning of our 
meals will no longer be considered as separate appliances 
distinguished from and sometimes conflicting with the all-over 
architecture of the room. They will, we believe, be part of 
the walls, floors or ceiling; their distribution and design will 
be considered as functioning architectural elements rather 
than independent units ‘attached’ to wall or floor. Air- 
conditioning and lighting, refrigeration and cooking, dish 
washing and garbage disposal—these and all the many other 
necessary requirements will be met in more logical and eco 
nomical ways than we have thought possible. 

“Once the full potentialities of new materials and new 
production methods are investigated with a fresh eye to 
ward their intelligent application, the entire realm of future 
planning and production appears in its true scope.”’ 
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1—The dream kitchen of tomorrow, as envisioned by Peter 
Miuller-Munk, combines factory efficiency with charm of 
gracious living. Appliances are grouped to save steps, 
are easily accessible, are harmonious in color and design. 
The operational half includes storage cabinets, sink, 
stove, oven and refrigerator. Surfaces are plastic 
coated. Fixtures, handles, faucets, contro] levers and 


rollblind are designed of plastic, in bright, clean colors 


The operational half of the kitchen 


Firmly convinced that the postwar housewife, less in awe 
of mechanical apparatus than was the sheltered homebody 
of the past, will demand perfection in the machinery of her 
kitchen, Peter Miilier-Munk has designed the working por 
tions of his kitchen for maximum efficiency. 

To his point of view, “the woman who has operated a drill 
press, handled a rivet gun, driven a Red Cross ambulance or 
taken apart a M-1 rifle while blindfolded will not be frightened 
by the complexities of mechanical construction. She will 
however, insist that her household appliances be as function 
ally perfect as the tools or weapons she has been handling 
during the war period and as easy to keep in good repait 

It is not surprising, therefore, that in selecting material 
and designing the scheme of his kitchen, Mr. Miiller-Munk 
has kept in mind not only the convenience of the housewife 
but the utility of the instruments she will have to operate. 
In one half of the kitchen layout—the working side—he has 
grouped the major appliances involved in the storage, prepara 
tion and cooking of foods. These are the refrigerator, sink, 
oven and garbage disposal units. Traditional multiplicity of 
sizes and heights has given way to an even, harmonious play of 
surfaces and shapes. Physical comfort and convenience are 
stressed—no straining or needless stretching. Everything 
has its place and is in plain sight. Materials, colors, textures 
all are subtly blended with operational requirements. The 
position of the refrigerator, for example, is considered in 
relation to the placement of the sink and oven in an effort 
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to achieve maximum accessibility without adversely affecting 
the general appearance of the room. 

Color, durability and ease of cleaning are imparted to the 
ceiling and wall coverings of this kitchen by a coating of ethyl 
cellulose, and the designer claims similar properties for a 
floor laid with vinylidene chloride sheeting. The two-tone 
roliblind of extruded ethyl cellulose strips, which are sup- 
ported by woven vinylidene chloride cords, shades the window 
that overlooks a garden. Mr. Miiller-Munk can see no reason 
why the housewife should not enjoy the view even while she 
is washing dishes or cleaning vegetables. For city dwellers 
the outdoors is brought imside by means of growing 
plants which are set in window boxes formed of deep 
drawn ethy! cellulose sheet. 

As a relief from too many smooth surfaces which the de 
signer believes create a monotonous effect, the entire wall 
area below the cabinets is faced with woven vinylidene 
chloride cloth—easy to install and available in an almost 


infinite variety of colors. 


The service-dining half of the kitchen 

This side of the kitchen (see floor plan) gives an illusion of 
freedom and space due to the color and variety of the fur 
nishings, accessories, dishes and even of the groceries which 
are stored in plain sight Through a clear glass cupboard 
lined with ethyl cellulose, we can see into the adjoining dining 
room, and the stainproof ethyl cellulose coated door at the 
far left connects the two rooms. Glassware and china come 
out of dark closets to contribute their elegance and sparkle 
to both kitchen and dining room, and the cupboard itself is so 
designed that it forms a transparent supporting part of the 


dividing wall 


3—-Service and dining half of the kitchen, with sliding 
table ledge pulled out. Collapsible chairs, upholstered 
in plaid vinylidene chloride and backed with the same 
material in solid color to match lower wall covering, 
fit into recess forming unbroken surface. Cabinets 
are ventilated with screens of this woven plastic and 
lined with ethyl cellulose sheeting. Plastic trim is 


used on edges and on glass and china cupboard at left 





Packaged foods and other groceries in colorful containers 


are kept free from dust in two other cabinets which are well 
ventilated by doors screened in woven vinylidene chloride. 
The insides of these cabinets are faced with long-wearing 
ethyl cellulose sheeting which may be wiped clean with a 
damp cloth. With canisters deep drawn of ethyl] cellulose 
sheeting a quick glance is all that is needed to show the 
housewife the amounts of food such as sugar, rice, coflee, tea 
etc., that are on hand 

For breakfast in the kitchen or for midnight snacks, Mr 
Miiller-Munk has a unique solution \ table ledge, which 
slides into the wall when not in use, can be pulled out to pro 
vide ample table surface for four diners Che ethyl cellulose 
facing on this ledge is permanent in coloring and impervious 
to stains of foods or liquids It does away with the need for 
tablecloths or mats 

All four diners can be seated on collapsible chairs whose 


hinged backs can be folded down so that the chairs fit snugly 


4-—-Two-door refrigerator with individual compartments 
to help maintain temperature. Clear polystyrene doors 


permit view of contents. Extruded plastic seals doors 
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swivel under sink ledge and a storage cabinet (center) surfaced and screened in plastic. 


5--Created for convenience are (left) waste receptacles deep drawn from ethyl cellulose sheet which 


Sink unit 


(right) with molded vinylidene chloride faucets, handles, polystyrene levers and dials, may be operated 


through selector mechanism or by foot pedal. 


into a recess under the table, forming an unbroken, continu 
ous decorative surface to match the low wall cabinets in other 
parts of the room. The seats and backs of these chairs are 
upholstered in washable, colorfast woven vinylidene chloride 
fabric. The compact arrangement eliminates any cluttering 
of the kitchen with excess furniture during working hours but 
offers opportunity for flexible arrangements when needed 

Added color and protection are provided by extruded ethyl] 
cellulose trim on glass and china cupboards and work surfaces 
Even cup hooks are molded of this material. 


The refrigerator 

The subject of much progressive thinking, the refrigerator 
of tomorrow will undoubtedly be provided with such new fea 
tures as quick-freeze and frozen food storage units, and 
various types of special sections to meet changing food and 
cooking habits. 

Mr. Miiller-Munk has recognized some of these innovations 
in his multiple-compartment refrigerator, which departmental 
izes the contents for easy handling. To eliminate loss of refrig 
eration that results from frequent opening and closing of one 
large refrigerator door, he has designed his box with five 
individual compartments which are sealed off from the rest 
of the box by transparent molded polystyrene doors. Thus, 


Spray in center of unit may be pulled out when needed 


when the outer door is opened, the housewife can see into these 
compartments without exposing the contents to room atmos 
phere. This saves current and protects the freshness of the 
food. Lettering.on each door is molded in and color is wiped 
on the reverse side for greater legibility. The airtight seal 
on the outer door is formed from two interlocking extruded 
vinylidene chloride channels, accurate in dimensions and 
unaffected by low temperatures. The cold-control escutcheon 
plate and knob are molded of polystyrene. 

[To overcome the usual awkward struggle with each ice 
cube tray, an expanding liner of vinylidene chloride sheeting 
is suggested. A slight pull on the liner releases the ice cubes 
[he corrugated sheet can then be fitted back into its drawn 
ethyl cellulose shell for the next freezing 


Cooking range 


Limiting himself to the thermoplastic materials, Mr 
Miiller-Munk has specified a few conservative but dependable 
uses for plastics on the kitchen range. Control knobs and 
dials, the oven-door escutcheon plate and lever knobs ari 
molded of polystyrene. The large housing for all controls 
which has two cavities for condiment dispensers, is molded of 
vinyiidene chloride. The salt and pepper shakers which 


literally fit into their own individual grooves are molded of the 


6—Refrigerator components include: molded polystyrene door with letters sprayed on the rear; interlocking 


extruded vinylidene chloride channeling used as door seal; cold-control escutcheon of clear polystyrene 


and unique deepdrawn ice tray, featuring corrugated plastic sheet which permits ready removal of cubes 
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same material. The channels which give opportunities for the 
display of shining pots and pans are made of extruded ethyl- 
cellulose strips. 


Sink and water control 


One-handed regulation of hot- or cold-water control is 
made possible by the construction of the mechanism so that 
the housewife can set the desired temperature with the right- 
hand lever, then operate the “‘on and off" control with the 
same hand. Or, should both hands be occupied, she can turn 
the water on or off using a knee-operated lever below the sink. 
The faucet housing and dish or vegetable spray handle are 
molded of vinylidene chloride, while faucet dials and lever 
employ polystyrene. The knee lever is of ethyl cellulose. 
The spray, which utilizes extruded tubing and a molded 
coupling of vinylidene chloride, slips out of sight when it is 
not being used. 


Refuse can and dishwasher 

The garbage receptacle is no longer a separate appliance 
but an integral part of the kitchen architecture. Receptacle 
bezel and pedal are molded of vinylidene chloride which does 
not chip and resists food and refuse acids. 

Like the garbage receptacle, the dishwasher is hidden in 
the operating units, only the polystyrene levers, control but- 
tons and escutcheon plate—in colors which blend with the 
rest of the room—being visible. 


Kitchen accessories 


The influence of plastics on the smaller devices in the 
kitchen is nothing new. In addition to the cheery radio, books 
and other practical accessories not shown, such as coffee 
makers, orange squeezers, pot handles, clocks, etc., Mr. 
Miiller-Munk suggests a colorful strainer of two-toned woven 
vinylidene-chloride mesh held firm in matching rim and handle 
of molded ethyl cellulose. Instead of hiding cutlery in draw- 
ers where its sharp cutting edges may be nicked or dulled, 
he suggests a wall rack of molded ethyl cellulose with niches 
for each knife and transparent blade guards of polystyrene 
sheet. Knife handles, of course, are of colored plastic. 

And finally, Mr. Miiller-Munk binds the cookbook in 
vinylidene chloride fabric which won't be soiled by wet fingers 
checking up on favorite recipes—in fact, even the pages 
may be coated with synthetic resin to provide a water-repel- 
lent or waterproof surface! 

Although only three main groups of plastic materials have 


7—Range contro! panel of molded vinylidene chloride has 
niches for contrasting colored condiment shakers of the 
same material. Knobs and levers are molded polystyrene 


been specified throughout, this kitchen has been planned to 
take advantage of current improvements in other classes of 
materials and of advanced thinking along technological and 
architectural lines. Throughout, the principal motivation 
has been a desire to suggest good design, economy of manu- 
facture and sound utilization of plastics. 


Kitchen specifications 


Saran: radio grille, cookbook cover, spray handle, spray tubing, spray 
tubing connection, rollblind tapes, salt and pepper shakers, garbage recep 
tacle bezel, garbage disposal foot pedal, cabinet door fronts, garbage recep- 
tacle, faucet housing, range control housing, under-cabinet facing, chair 
covering, floor covering 

Ethocel: light trough cover, light trough bezel, cabinet knob channels 
roliblind, plant containers, pot-holding channel, wal! covering, ceiling covering, 
radio, door covering, knee-operated faucet lever, door push plate and window 
bezel, work surface trim, hooks for cups, glass and china cupboard trim 
cabinet lining, canisters and canister lids 

Styron: radio knobs, dishwasher lever escutcheon plate, faucet dial, faucet 
lever, clock case, range control dials, range control knobs, trays, cabinet 
knobs, dishwasher door-opening lever, dishwasher control buttons, oven 
door-opening levers, oven door-lever escutcheon plate 


8—Gay kitchen accessories add color, are practical, 
too. Cookbook is bound in washable vinylidene chloride 
fabric and the same material forms the mesh of the 
Plastic-handled cutlery 
fits into a molded rack, covered by transparent sheet 


molded ethy! cellulose strainer. 




























Flame resistant cellulose acetate 


by DR. MARIE BENTIVOGLIO and BURTON E. CASH* 


A new series of cellulose acetate molding compositions with improved flame resistance 
has been developed through a combination of formulation and processing technique 








| pee some time there has been a limited but persistent de- 
mand for a cellulose-derivative molding material having 
improved flame resistance over that of present cellulosic mold 
ing compositions. Previous attempts to achieve this goal 
have not been successful because they resulted in too great a 
sacrifice of desirable physical properties, due to breakdown 
in viscosity of base material at molding temperatures. 

A new series of cellulose-acetate molding compositions 
with improved flame resistance has been developed through a 
combination of formulation and processing technique.' 
When tested for flammability by A.S.T.M. method D 635 
41 T, they are classified as self-extinguishing. In this test, 
the softer flowing compositions become extinguished immedi 
ately after or within a few seconds of the removal of the ignit- 
ing flame. These compositions do not change materially 
in physical properties under the heat of injection molding. 

The physical properties of the flame-resistant series of cellu- 
lose acetate compositions are presented in Table I. An inter- 
esting comparison is afforded with the properties of standard 
Lumarith X cellulose acetate formulae by pairing composi- 
tions of the same impact strength. The importance of this 


* Celanese Corp. of America, Plastics Div 
' Patents applied for 


PHOTOS, COURTESY CELANESE PLASTICS CORP. DIV. OF CELANESE CORP. OF AMERICA 






2—The same characteristics 
of flame resistance, tough- 
ness and resiliency that 
make parts molded of this 
new material, such as these 
grommets, so acceptable to 
plane manufacturers and ship 
builders, should find them 
a ready market with post- 
war automobile companies 


property as a measure of toughness of cellulosic plastics has 
prompted its selection as the basis of comparison. Two such 
pairs having equal impact strength are included in Table I, 
namely, Lumarith X-M-H3, CA-Z-13979-H5, Lumarith X 
M-H7 and CA-Z-13976-H8. 

For formulae of the same impact strength, the compositions 
of this series have a higher tensile strength than those of the 
Lumarith X series, by about 20 percent for the hardest flow- 
ing material. The same trend is found in flexural strength, 
which shows an increase of about 10 percent over the standard 
formulae. Likewise, the deformation under load is about one 
half that of any standard materials which have the same im- 
pact strength. The flame-resistant series, therefore, offers 
materials of greater rigidity (as expressed in greater flexural 
strength and less deformation under load) than standard 
formulae of comparable impact strength. It should be noted 
that the range of compositions included in this new series is 
limited to the four formulae from H5 to H8, and that the im- 
pact strength is in line with that of hard formulations 

Of especial interest is the fact that, although these composi 
tions have a high plastic flow temperature as determined by 
the A.S.T.M. Method D 569-43 on the Tinius-Olsen Flow 
Tester, they resemble in their injection molding behavior 


1—When molded of flame-resistant cellulose 
acetate, these pressure-tight grommets stand 
up well when subjected to a direct flame 
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TABLE I.—PuHyYSICAL PROPERTIES OF THE FLAME-RESISTANT SERIES OF CELLULOSE ACETATE MOLDING MATERIAL AND OF Two STANDARD FORMULAE 


Property Unit A.S.T.M. method Conditioning of specimens Lumarith X -|Lumarith CA-|LumarithCA-\Lumarith CA-\Lumarith CA-|LumarithX- 
before testing M-H3 Z-13979-H5*| Z-13978-H6* | Z-13977-H7*| Z-13976-H8*| M-H7 
| 


Temp Rel.hum., Time 


percent 


Flow temperature  - D 569-43 2! 3 days 180 
°F 32: 33! 356 


Specific gravity Gm./cc 54! 1.304 
Brinell hardness Kg./sq. mm ) : 2 days 
Rockwell hardness R scale 229-43 : days 


Impact strength (Izod) Ft. Ib. /in. of notch 256-43 2! i f 2 days 
758-44 T - hour 


Distortion under heat ee 648-41 T 2: 3 days 
°F 


Deformation under load at | Change in height 
50° C. (122° F.) Percent —24 hr 621-43 7 f 3 days 


Tensile strength® P.s.i. 638-42 T days | 5400 5700 7400 





Tensile upper yield stress’ P.s.i. | 638-42 T 7 days 4700 5200 7100 


| 
| 


Flexural strength Si. 650-42 T days 8200 11,700 13,100 


Modulus of elasticity in flexure S.i. 650-42 T ; days 2.8 





Water absorption (wt. gain in 24 hr. im- 

mersion plus soluble matter lost) Percent : 2.3 1.9 2.0 
Soluble matter lost Percent teak da , None None None 
Weight loss on heating for 72 hr. at 82° 

C. (180° F.)° Percent D 70643 T 0 2 days | 0.6 0.6 


* Specimens were previously conditioned for 2 days in a circulating-air oven at 50 # 2° C. (122 = 4° F.) and cooled in a desiccator over anhydrous calcium chloride for at least 16 hours 
0 mens machined from compression molded slabs. 

° mpression molded specimens. Al! other specimens were injection molded. 

4 These 4 materials are the flame-resistant series of cellulose acetate molding material. 














cellulose acetate materials of two to three flow steps softer. 
Reports from the field have confirmed the laboratory findings 
that CA-Z-13979-H5 composition has injection-molding tem- 
peratures similar to standard materials of an H2 to H3 flow. 
If a comparison of physical properties is made between for- 
mulae of this series and standard compositions of similar in- 
jection-molding behavior, the tensile and flexural strength, 
distortion under heat, and deformation under load figures of 
the former again show better values 

The fine surface finish of cellulose acetate molding ma 
terials is also characteristic of these compositions, and the 
luster and clarity of pieces molded in light transparent colors 
compare favorably with the best cellulosic plastics. Crystals 
and a complete color range are not offered at this time. 

Although these compositions are highly resistant to com 
bined high heat and humidity, the softer flowing members do 
have some tendency toward surface bloom. For example, the 
exposure of molded pieces for 24 hr. at 100 percent relative 
humidity and 100° F., followed by 24 hr. at 140° F., as pre 
scribed in the A.S.T.M. Test D 765-44 T, Procedure VI, re 


sults in the formation of a surface bloom on the CA-Z-13979- 
H5 composition during the first half of the test which is reab- 
sorbed during the second half. However, under the less ex 
treme conditions which might be expected in normal service, 
it is not anticipated that this effect will be noticed. 

An examination of the data would indicate that where a 
greater degree of flame resistance is needed in molded applica 
tions, the use of this new series of cellulose acetate composi 
tions should be considered. If this property is not of para 
mount importance, the selection of this series might well 
depend upon its inherent rigidity and excellent resistance to 
deformation. Both the good dry-heat resistance or perma- 
nence (as expressed in low weight loss on heating) and the 
lack of soluble matter lost in the standard water-absorption 
test (A.S.T.M. Method D 570-42) are characteristics of this 
series which should add to its serviceability in the field 

New applications which suggested themselves are molded 
parts for the electrical industry. Here, as elsewhere, the in 
creased resistance to flammability will prove advantageous 
when seeking the approval of the Underwriters Laboratory 





Blowing full-vision cockpit enclosures 





JMPLETE elimination of the “blind” spot in cockpit 
enclosures—so dreaded by fighter pilots—has been 


effected by means of a full-vision ‘“‘bubble"’ cockpit enclosure 





developed through a new contour contre! process. Currently 
employed on the North American P-51 Mustang, these en- 
closures represent perhaps the most outstanding development 
to date in this phase of airplane manufacture. Using an elec- 
tric oven equipped with temperature controls, pressure gages 
and switches, the part—already fabricated, cemented and 
machined—is heated and formed at the same time. 

The flat pattern is cut from a °/\».-in. methyl methacrylate 
sheet. A hinged templet guides the hand router which cuts 
the pattern to proper shape, after which the part is machined 
to the exact shape of a master templet. Then, narrow meth 
acrylate strips, designed to serve as a flange for attaching the 
finished canopy to the fuselage, are formed to the contour of 
the flat pattern and cemented to the main sheet. Prior to the 
cementing operation, the strips are secured in their proper 
relative position by specially designed jigs, and to insure a 
perfect cemented joint, are held by 72 toggle clamps. 


PHOTO, COURTESY STACK PLASTICS 





The flat sheet is placed in an oven where it is heated under 
careful supervision. When a pliability test indicates that the 
heated sheet is ready for blowing, it is taken from the oven and 
carefully laid on the blowing jig. 

Through controlled application of positive air pressure 
during the blowing process, a skilled operator is able to check 
the part throughout the operation at several control points 
By means of pressure gages, timers and cooling control 
switches mounted on a control panel, temperatures and air 
pressure are accurately maintained or regulated within the 
forming “‘bubble.’’ The desired center line contour is pro 
duced and maintained at all points through temperature 
modulation, pressure control and checking at the various 
control points 

When the part has been blown to the proper shape, the 
operator maintains the requisite air pressure through a check 
valve until the part is chilled. 


Credits— Material: Lucite. Blown by the Plastack Contour 
Control Process by Stack Plastics. 


1—Full-vision cockpit enclo- 
sures can now be made by a new 
contour control process which 
heats and forms the metha- 


crylate sheet simultaneously 
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COLOR harmony in the molding shops 


by J. A. MEACHAM* 





Planned painting of plant interiors is now being accepted as a 
means of increasing the productive efficiency of the worker, im- 
proving his morale and lowering the accident rate. In this work 
color plays an important part—as a warnine of danger, a stimu- 
lus to action in case of emergency, a counterbalance to the glare 
of artificial lights and an outlet for the workers’ individuality. 
There are three general systems of plant painting. According 
to the requirements of special sections of a plant, the color scheme 
and the system of painting can be varied—endlessly. 


FF’ )M an industry-wide point of view, the plastics molding 
shop offers a most fertile field for a modern industrial 
painting job. Of all the hundreds of molders in the country, 
scarcely a dozen have taken steps to increase the productive 
efficiency of their workers, to improve morale and to lower 
the accident rate by making use of recent advancements in 
industrial painting techniques. 

The lighting in molding shops as a whole has been improved 
in recent years, but this lighting has often been lost—absorbed 
that is—by dingy walls, machines and floors. It seems timely, 
therefore, to present to the plastics industry a brief analysis 
of the modern industrial painting field, along with the latest 
developments. The far-seeing molder will be quick to per 
ceive the many advantages to be derived from a modern color 
harmony program, some of which we will try to cover here. 

Industrial painting schemes are not new. In 1919, in a 
colorful burst of enthusiasm for the idea, one large company 
painted the full lengths of all pipes in its factory with identify- 
ing colors. The result was a riot of colors going everywhere, 
which was a far cry from today’s efficient, restful color schemes. 

There are still a variety of opinions as to what constitutes 
proper industrial painting. One school of thought considers 
the use of a cool green throughout as the ideal, because this 
color has a relaxing effect similar to that of the green found 
in nature. The drawback to this plan is that it does not take 
individual preference into consideration. Another school 
which considers production efficiency to the exclusion of all 
else, advocates an unequivocal gray and ivory combination 
for best results. Still a third group, on the other hand, offers 
a selection of 17 complementary color harmonies, worked out 
to suit the tastes of individuals in different kinds of plants. 


Four points of caution 

There are certain mistakes made in industrial painting 
and it is well to review some of these, since they bring up a 
number of good points relative to the sound planning of this 
particular type of work. 

First, it is well to avoid a riot of color. Too many colors are 
distracting. Pipes should be identified by color bands at 
valves, unions and couplings, and otherwise be painted the 
same as the wall. This plan eliminates the resetting of scaf- 
folding at the time of painting, and facilitates the job by per- 
mitting the sprayer to work faster, unhampered by the need 
for avoiding piping or protecting it from the wall paint. It 
also makes for apparent increase in the size of the room, as 
pipes are unsightly at best and, if blended with the wall or 
ceiling, do not tend to decrease the psychological ceiling. 


* Manager, Maintenance Sales Dept., Sherwin-Williams Co 








A definite color code has been set up by the American So 
ciety of Engineers in collaboration with the American Stand 
ards Association. But pipes should be banded according to 
this code, not painted in full length, for best results. The 


Standard Color Code can be interpreted as follows: 


Red—Sprinkler system, control valve, extinguishers, et« 
Yellow 


heating steam is usually identified by the white wrapping 


High-pressure steam. Low-pressure steam and 


Green—Cold water or ‘‘safe’’ lines 
Blue—Air lines. 

Brown—Gas lines 
Orange—Caustic and acids 
Purple—Used where material of extreme value is piped 
Aluminum— Used on hot water lines as it resists discoloring 


due to heat. 


Second, use red sparingly. Use it only for sprinkler heads, 
the main sprinkler valve (so it may be quickly located and 
turned off after a fire to prevent water damage) and to identify 
the location of fire extinguishers. Red should stimulate im- 
pulsive action in emergencies. It should not, for example, be 
used on mere machine handles which an operator uses all the 
Use a high-visibility vellow, not red, for danger areas, 


Parts of machines 


time. 
where there is danger to personnel, etc. 
normally provided with covers or guards may be painted in 
contrasting colors to accentuate the absence of the cover and 
prompt its reinstallation. The inside of electric control boxes 
may also be painted to facilitate visibility and speed servicing 

Third, use accent colors sparingly. Do not use danger 
colors unless a definite danger exists. Otherwise the value of 
the color accent will be lost through too frequent repetitions 
and its attention value will decline to the point where it 
merely provides a distraction. In addition too many color 
accents give a choppy, restless impression 

Fourth, do not count on better lighting and modern fixtures 
alone to improve worker efficiency, because stronger light 
sources may actually produce a harmful glare. Glare is caused 
when a strong light source against a dark background com 
petes for the attention of the eye, as in the case of an unshielded 
light fixture seen against a grimy wall. Paint is needed to 
build up the reflective power of the background and so reduce 
the contrast between the light source and the background 
wall or ceiling which causes glare. A white ceiling itself 
becomes a large-area source of glare-free light when indirect 
light is used. The unit light of the fluorescent tube is lower 
than that of an incandescent bulb, and in consequence indirect 
lighting is not generally needed with this type of light. How 
ever, even with the fluorescent light, a proper background is 
required to prevent glare by contrast. Today special blues 
and greens are recommended for use with this type of light as 
their colors are less likely to be distorted under the distinctive 


colors emitted by the fluorescent tube. 


Relationship of light and paint 

The effect of glare on production may be further pointed 
up by reference to the common fallacy that eyestrain in a 
movie is caused by the flicker. Authorities attribute the 
strain and discomfort to another cause, namely, the excessive 
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brightness caused by the contrast between the screen and its 
surroundings. The eye hasan automatically controlled aper- 
ture, which tries to adjust itself to the bright screen as well as 
to the dark area surrounding it, a thing it obviously cannot do. 
This results in a cumulative nervous strain.. However, since 
a high factor of attention is not required, the situation is not 
serious. But in the case of a man engaged in really critical 
work—such as at a press—the story is entirely different, for 
his full attention is required for best production. He may, for 
example, work in a relatively brightly lighted area while the 
balance of unconsciously seen background is in near-darkness 
due to soiled or dingy paint. The iris of his eye is constantly 
focusing to whatever light conditions it encounters. If they 
are too extreme, a measurable fatigue results. Therefore, for 
best production efficiency both walls and machine must be 
painted to eliminate glare by minimizing visual contrasts. 

It is well known to industrial engineers that if a man can do 
a certain job in a given time with an illumination of, say, 15 
foot-candles—a medium normal light—he will do it better 
and faster at 20, and still better at 50 foot-candles. This 
improvement, of course, is not indefinite, for a limit is ap- 
proached where other factors intervene. But today, efficiency 
experts are talking in terms of 20-30 foot-candles for purposes 
of general illumination, and 100-250 foot-candles for specific 
tasks. Without proper painting, planned by experts in in- 
dustrial colors, it is difficult if not impossible to achieve the 
efficient lighting which is coming to be recognized as com- 
mensurate with efficient production. While paint is not a 
substitute for good light, it does allow efficient use to be made 
of available light. 

But by and large the plastics industry still has a long way to 
go before any really efficient figures can be mentioned in 
discussing its plant illumination. It is very likely that a com- 
prehensive survey would show that only 25 to 30 percent of 
the available light reaches the working level, and that the 
light utilization coefficient is under 30 percent. This is almost 
certainly true of most molding rooms, and probably true of the 
average inspection, assembly and packing rooms in the plas- 
tics industry. The average injection machine or compression 
press would undoubtedly be found to absorb 90 to 94 percent 
of the illumination turned upon it, reflecting only 6 to 10 
percent, again by contrast causing glare and worker fatigue. 


A factor in labor-management relations 


Today labor-management experts know that worker fatigue 
brings about restlessness, discontent, strikes and other ex- 
pressions of individual maladjustment in the work environ- 
ment. They also know that some change or novelty must 
periodically be introduced among workers as a distraction to 
dissipate the normal human ‘“‘static’’ which accumulates in 
the personal relationships in the social organization of every 
plant. Painting interiors of molding rooms and inspection 
and assembly rooms according to the tastes of the people 
who have to work in them is one way of eliminating the basic 
eye fatigue which, when it is expressed in labor problems, is 
seldom traced back to the need for a coat of paint. 

An industrial color harmony program, therefore, is of inter- 
est to every molder for a variety of reasons. The prime reason 
for calling in an industrial paint expert, however, is to in- 
crease production by keeping the brightness ratio of the work 
and the surrounding objects within the proper limits.' By 

"+ Matthew Luckiesh of General Electric Co. ‘s Nela Park has shown that 
when the brightness of the eens tes & 0 Sones epuedes Shee tnt af the 
work, visual accuracy is reduced to 44 percent of normal. If the surroundings 
are only one-fifth as bright as the work, as in the molding room, a loss of 
Sar ane cnaes peesesemees op 5e TY puptent of warmed. This can be 


misplaced inserts, piece spoilage 
lash, etc., especially on long shifts. 


providing sufficient light-reflecting surfaces so that full use of 
available illumination is made, maximum worker efficiency 
is maintained throughout the full shift with a minimum of 
cumulative fatigues. Sustained production also depends upon 
atmosphere as well as light. Color gives atmosphere and 
provides a boost in morale, as it tends to normalize the strange- 
ness of the work environment. It also gives the worker a 
chance to express himself for a change, instead of continually 
being acted upon by the management. Today it is known that 
any action by management tends to result in a desire in the 
worker to create some type of corresponding reaction. Allow- 
ing the worker to express himself by selecting the color of his 
press room, his injection machines or inspection benches may 
provide him with a work environment of his own choosing. 
Color painting is a definite contributor to the safety factor. 
Its use builds up emotional associations with molding plant 
facilities which tend both to promote safety and to increase 
production. Color painting also tends to promote good 
housekeeping because dirty machines are conspicuous, and 
the worker will try harder to keep his machine clean if it 
obviously needs attention. The machine manufacturers 
plainly cannot paint each machine to everybody’s taste. 


Three general systems of painting 


The general problem of over-all plant painting divides it- 
self into three general systems. 

1. The first or graded-upward system will use, as an ex- 
ample, a neutral gray floor, a dark green dado, an upper wall 
of light green and a white ceiling. Such a combination could 
be used to advantage in a press room. The presses would 
then be a medium green with accent colors of red and yellow 
with yellow zone marks.? 

2. The lifted-ceiling system involves the use of a light blue 
or green ceiling, and white or ivory walls without dado. Here 
plenty of outside light must be available. Well-lighted trim 
ming and finishing rooms could use this type of painting 

3. The color-band or terrace system of painting is used 
where high ceilings with ample window openings are found 
The ceiling may be white or ivory. A light tint is used above 
the windows, and the same tint or a dado enamel below 
Pillars or pilasters between the windows are white, providing 
a band of white around the room at window level. A dado 
color band can be used across the top of pilasters, or along the 
base of the wall, if desired. This type of painting would be 
ideal for a plastics plant located in a multi-storied downtown 
type of building. 

It is observed that modern colors in industrial painting 
tend toward the pastel shades instead of the heavier colors 
often associated from long habit with machines and industry. 
Nor is one color scheme followed throughout an entire plant, 
for the dados, machines and walls can be made to blend from 
one room to another by making gradual or step changes in the 
choice of color from one part of the plant to another. 

The fact that a very wide choice of color harmonies is now 
available allows each plant and its personnel to adapt indi 
vidual systems of painting most suited to their particular 
environments and personalities and products. 

The three steps to modern efficiency are to provide a clean 
and orderly plant, a well-lighted one and a skilfully painted 
one. With these simple changes it is now possible to derive 
the maximum worker benefits from the orderly and well- 
lighted environment. 

* This is but one combination of colors in color harmony No. 8 of the 

Sherwin-Williame color harmonies. With minor variations in 


accent colors, the machines in this group may also be painted silver-gray, 
brown or beige, and still be in blended harmony with the room. 
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PAINTING 


Graded upward system 


White ceiling 





Light green upper wall 
Dark green dado 


Neutral gray floor 


Lifted ceiling system 





Light blue or pale green 
ceiling 


White or ivory tinted 
walls, without a dado 


Color-band or terrace system 





Ceiling ivory or white 


Tint above or below the 
windows 








Use a high-visibility yel- 


low for danger areas on 
machinery, danger to 


personnel, etc. NOTRED 










MOLDERS AND FABRICATORS 


19. 


4. 
19, 
26. 


Arrow Novelty Co. 

C. E. Buckley Co. 

Castle Novelty Co. 

Commonwealth Plastic Co. 

Diadem, Inc. 

E. 1. du Pont de Nemours & Co., Inc. 
Foster-Grant Co., Inc. (Lancaster St. plant) 
Foster-Grant Co., Inc. (main plant) 

Great American Plastics Co. (Pond St. plant) 
Great American Plastics Co. (Spruce St. plant) 
E. B. Kingman Co. 

New England Novelty Co. 

Haldie Nicholson Co. 

Plastic Turning Co., Inc. 


MODERN PLASTICS 


LEOMINSTER—CITY OF PLASTICS 


Standard Pyroxoloid Corp. (main plant) 
Standard Pyroxoloid Corp. (Nile St. plant) 
Star Manufacturing Co. 

Superior Comb Co. 

Tata Button Works 

Tilton & Cook Co. 

United Comb & Novelty Co. 

Victory Button Co., Inc. 


MACHINE TOOL AND DIE MANUFACTURERS 


16. 
1. 
29. 
25. 
9. 


Barker-Davis Machine Co. 
Central Tool & Die Co. 
Cote & Lambert Tool Co. 
General Tool Co. 

Guy P. Harvey & Son 


6. Leominster Too! Co., Inc. 
10 Modern Tool & Die Co., Inc. 

2. Plastic Tool & Die Co. 

7. Standard Tool Co. 
REPRESENTATIVES OF MATERIALS COMPANIES 
21. Celanese Plastics Corp. (local office) 
32. E. 1. du Pont de Nemours & Co., Inc. 

8. A.F. Perry (representative Nixon Nitration Works) 
22. Tennessee Eastman Corp. (local office) 


OTHER COOPERATORS 
20. Leominster Chamber of Commerce (offices) 
5. Saxton Trade School 
23. School Department offices (meeting plece of 
School Committee) 





















Training technicians —a study in cooperative action 








The tradition of the town is still strong in New England, even in 
communities where mayor and council have replaced the town meeting 


| F eqs ath in Worcester County, Massachusetts, 
lies along the Nashua River 45 miles northwest of Bos- 
ton. In 1940 it celebrated the 200th anniversary of its incor- 
poration as a town. 

Its industrial growth was much like that of other New 
England towns whose roots go down into Colonial soil. A 
saw mill was built to furnish lumber for the settlers’ houses. 
Leather and textile mills arose to provide their shoes and 
clothing. In time, paper mills grew up beside the river. 

Then, in 1774, Leominster took the turning that was to set 
it apart from its neighbors and give it a distinct flavor of its 
own. Obadiah Hills, in the kitchen of his home on Pleasant 
Street, began to carve combs of horn. The chronicle has it 
that he traveled on horseback twenty miles to Worcester to sell 
his combs, bringing back in his saddlebags the horn for the 
next consignment. Soon others were making combs, and 
their workshops began to scatter along the banks of the 
Monoosnock Brook where it wound through the town. When 
in the 1870's John Wesley Hyatt developed pyroxylin, the 
combmakers adopted this new material. Leominster came 
to be known as the Comb Town of America. 

The community grew and flourished. Like other towns, it 
felt the impact of the nation's wars, its economic depressions ; 
and like others it recovered and pushed ahead. In 1873 a 
disastrous fire destroyed eight of its business establishments 
with a loss of $100,000—a large figure for those days. But 
nothing so affected the town’s industrial life as did the caprice 
of a woman who very likely had never heard of Leominster. 

Irene Castle bobbed her hair! 

The fashion spread. All over America scissors snipped, and 
the side combs, back combs, barrettes and other hair con- 
finers which had weighted women's heads and brought pros- 
perity to Leominster disappeared, together with the rats, 
switches, puffs, nets and assorted hairpins without which no 
lady was properly coiffed. Leominster’s leading industry suf- 
fered a severe setback, and the economic difficulties of the 
'30’s intensified the hardship. 

Though in 1915 Leominster had been chartered as a city, 
the Yankee resourcefulness which was the hallmark of the 
New England town inspired the combmakers to search for 
other products which they could manufacture in their plants. 
They found lots of them—buttons, spectacle frames, tooth 
brushes, toys, costume jewelry, kitchen utensils—all the vol 
ume and variety of plastic articles that were annually shipped 
from Leominster until the war turned molders and fabri- 
cators to grimmer enterprises. 

Today there are 23 plants in Leominster engaged in molding 
and fabricating plastics materials. Nine makers of machine 
tools and dies used in the processing of plastics have establish- 
ments there. Four of the large materials manufacturers main- 
tain offices in the city and one of them, the du Pont Co., has 
acquired a large local plant. Leominster is a City of Plastics. 


In Colonial times one of the most homogeneous sections of 
America, New England today is one of the most cosmopolitan 


Like other New England towns of the pre-Revolutionary 
period, Leominster was settled by emigrants from the British 





Isles. Rodgers, Drake, Carter, Chapman, Gardner, Kendall, 
Whitney, were the names of her early tradesmen, craftsmen, 
teachers and preachers. As the town’s boundaries pushed out 
from the Common and new enterprises were established, 
Americans of French, Irish and Italian descent came to 
Leominster, where they found homes and work and settled 
down to become members of the community. 

Today Leominster has 23,000 inhabitants, over 6500 of 
whom are employed in its industries. Last year’s factory pay- 
roll was more than $9,000,000. Of the city’s industrial 
make-up, 80 percent is contributed by plastics. 


The public school system is a natural outgrowth of the New Eng- 
lander's interest in the welfare of his community 


In 1741, the year after Leominster was incorporated, the 
town meeting voted that £10 should be given for schooling the 
boys and girls of the village, and a committee was appointed 
to find ‘“‘sum meet person” to teach them to “read, right and 
sifer."’ The first schoolhouse was built two years later. 

Today Leominster has eight elementary schools, two 
parochial schools, a junior and a senior high school, the latter 
with an enrollment of 681 students. It also has a trade school. 

As befits a State with large industrial interests, Massa 
chusetts in 1894 made manual training a part of the school 
curriculum of all municipalities with populations of 20,000 or 
more. The textile cities—Fall River, Lowell, New Bedford— 
have established schools where prospective workers in their 
mills are trained. In 1917 the Smith-Hughes Act, a national 
law fostering and aiding vocational education, was passed, 
according to which financial aid is granted to public schools 
offering approved vocational courses of less than college grade 
in agriculture, home economics, trade and industry to pupils 
of 14 years of age and over. 

Leominster’s trade school was established in 1920 and was 
at first called the Continuation School. 
tween the ages of 14 and 16 who were employed attended it on 


Boys and girls be- 


a part-time basis. In 1934, as the Vocational School, it of- 
fered full-time courses in machine shop, carpentry, cabinet 
making, power engineering, building maintenance, sewing, 
cooking, power stitching and practical plastics, with addi 
tional instruction in photography, music, aviation and handi 
crafts. There is a possibility that it may in time develop into 
a technical school. The school today is housed in two build- 
ings given by the late Edward H. Saxton, a citizen of Leomin- 
ster. Two hundred pupils are presently enrolled and there is 
accommodation for 150 more. 


The town organization, the amalgamation of diverse national strains 
and the public school system have their roots in New England's 
most pronounced characteristic—the capacity for cooperative action 


In Leominster, City of Plastics, the Chamber of Commerce, 
the School Committee and the plastics industry have insti- 
tuted a joint enterprise—the training of plastics technicians. 
Until the plastics course was offered last fall, students in 
the Senior High School could elect one of three courses: the 
classical, which prepares for college; the commercial; and 
the general which, as its name implies, is intended to give the 
pupil a comprehensive secondary education and not to fit him 
for any specific career. Thus the boy or girl who was not 
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financially able to go on to college and who was not interested 
in commercial subjects had no alternative but to take the 
general course or to enroll in the trade school. 

Many of these young people had ambitions and mental 
aptitudes which could not be given sufficient scope by the 
manual-training program of the Saxton School. What could 
Leominster, as a community, do for these boys and girls? 

The answer was provided by the plastics industry, in con- 
sultation with Superintendent of Schools William B. Appleton 
and Rodney F. Poland, Director of the Saxton Trade School, 
and with the Chamber of Commerce, whose president, John 
A. Kavanagh of Standard Tool Co., also represents the 
plastics side of the triangle. It was decided to offer to high- 
school students a three-year course in plastics which would 
fit its graduates to qualify as plastics technicians. As such 
they would without further training be ready to take positions 
in the plastics plants ordinarily open only to skilled personnel. 

Interest in the project was immediate. Mayor Mathias P. 
LaPierre gave it his blessing. The School Committee ap 
pointed Claude A, Letarte, of Plastic Turning Co., and Wil- 
liam Hunt, of Cluett Peabody & Co., Inc., to work with the 
Chamber of Commerce's Plastics Committee. The latter, 
under the chairmanship of its president, was organized to 
include the Chamber's secretary, R. S. Appleton, and the 
following seven representatives of the plastics industry: 

G. H. Cook, Jr.—Tilton & Cook Co. 

J. C. Foster—Foster-Grant Co., Inc. 

R. S. Gavitt—Celanese Plastics Corp. 

T. C. Howe—E. B. Kingman Co. 

W. H. Lane—Standard Pyroxoloid Corp. 


L. Levine—Commonwealth Plastic Co. 
A. F. Perry—Nixon Nitration Works. 


According to Massachusetts law, students may attend 
schools in neighboring towns when these offer courses of train- 
ing not given in their local schools. In such cases the cost of 
tuition and transportation is borne by the State Department 
of Education. Consequently the technical plastics course will 
be available to boys and girls who are not residents of Leo- 
minster. Veterans who had not finished high school when they 
entered the Armed Services will also be eligible. 

These students of plastics theory and practice are regularly 
enrolled in the high school and attend classes there in such 
subjects as English, mathematics, chemistry, physics. Their 
plastics courses are given at the trade school, where laboratory 
and shop equipment are now in process of installation. At 
the end of the three years they receive high-school diplomas. 
The first group to take the technical plastics course, 40 in 
number, will be graduated in 1948, and it is hoped that a one- 
year postgraduate course can be added. 

An ambitious program has been laid out for these boys and 
girls who plan to enter the plastics industry. They will learn 
the production of commercial plastics from the point where 
they are little more than ideas in their designers’ minds to the 
final clang of the cash register that rings up their sale. Spe- 
cifically, the course includes such subjects as the following: 


1. Plastic materials—their properties and applications 

2. Product design including drafting and blueprinting 

3. Construction of the models from which the practicality 
of manufactured parts is studied 

4. Design and construction of tools and dies 

5. Storage and handling of raw materials 

6. Preforming and preheating 

7. Molding by injection (and, eventually, by compres- 
sion, extrusion and impression) 

8. Fabricating of sheet, rod and tool stock 

9. Finishing methods 
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10. Packing and shipping 
11. Merchandising of plastics products 
12, Cost accounting for plastics plants 


Knowledge of plastics is acquired through three media 
textbooks and classroom work; the laboratory and drafting 
room; and the shop. In the latter, students work with the 
tools of their trade, learning to operate molding, fabricating 
and finishing machinery under the direction of teachers drawn 
from the industry itself. 

The plastics companies of Leominster have agreed to supply 
the raw materials—molding compound and fabricating stock 
with which the pupils work, and to furnish classroom le« 
turers on specialized subjects from among their personnel 
The Chamber of Commerce, under the direction of Executive 
Secretary Appleton, will find markets for small production 
runs which students will undertake as they gain proficiency in 
their work. One such project has been planned for the 
second-year class—a front plate for automobiles to be de 

signed, molded, finished and painted by the students 


Today as yesterday, New England meets with energy and resource- 
fulness the social and economic problems arising from the concen- 
tration of population in her industrial towns 


Because it is still in its first year, the Leominster plastics 
plan must be viewed as an experiment, although it is difficult 
to see how it can fail of its purpose to serve the young people 
of the city, the plastics companies, the school system and the 
interests of the entire community. 

To the plastics plants, the advantage of having a supply of 
well-trained workers locally available is obvious. The time 
taken and expense incurred in the training of personnel is 
proportionally greater in a new industry like plastics, which 
has no appreciable pool of skilled workers to draw upon. Al 
though graduates of the technical plastics course will be under 
no obligation to enter local establishments, the plastics men 
hope, naturally, that they will elect to do so. 

The School Committee's interest in giving each Leominster 
boy and girl the type of training that will best fit him for 
the future has understandably made it a supporter of the plan 
Members of the Committee hope that many a young person 
who might be tempted by the high industrial wages prevalent 
today to leave school before he completes his high-school 
training will be persuaded to take the plastics course. To this 
end, meetings have been arranged with students in the junior 
high school to explain the technical course to them. 

The young people of Leominster who elect to take the course 
are given an opportunity open to none of their contemporaries 
in cities of comparable size. The technical training they will 
receive is analogous, in the plastics field, to that of an engi 
neer in the fields of mechanics, mining, electricity or aero 
nautics. Comparable, that is, in all respects save one: it 
will cost them nothing. And upon graduation, they are as 
sured of well-paid positions, some of them on a par with those 
open to graduates of the leading technical schools and colleges 

Sponsorship of the plastics course by the Chamber of 
Commerce is evidence of its conviction that this joint enter 
prise will promote the growth, prosperity and welfare of the 
city. Leominster, the Chamber argues, can consolidate its 
position as a plastics center by awakening among its young 
people an intelligent interest in the industry that has grown 
up with the town. New plastics plants will be encouraged 
to locate in a community where they will find young tech 
nicians trained in the most up-to-date plastics techniques. 
Leominster, City of Plastics, will be a better place in which to 
live, to work and to prosper. 
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Acrylic cap advances medical science 





5 death from shock and head wounds 


The basic effects underlyin 
m the battlefield have until recently eluded medical sctence 
However, a step toward the prevention of such deaths has been 
é ie r ted through lhe de velopme nt of Mle thyl methar ry late plate 5 
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vnich, appited to the heads of live monkeys, permit dtrect ot 


servation of the reaction of their living brawms to such efiects 
j the appit , these cap } § De 1? $70) 1s 
made in a mo? skull, the muscles laid b nd {wo se 
ons of bone removed. After an impression of the prepared 
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head has oeen made, a working modei ts constructed from dentai 
stone which ts then covered with wax. When a mold has been 
prepared Dy Stinking this modei cap tn a mixture of dental stone 
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neans of this cap, the effects of high and low pressures, oxygei 

poisoning, press ¢ reatnhing and drugs can ais D€ Studied 


AVY medical men at Bethesda, Md., utilizing methyl 

methacrylate plates for direct observation of the living 
brain of monkeys, have added another page to medical know] 
edge that may some day prevent death from shock and head 
wounds on the battlefront. 

While the age-old dangers to war wounded of death from 
infection and hemorrhage have for the most part been con 
quered through use of plasma, sulfa and penicillin drugs as 
well as by speedy removal from the front lines in jeep and 
plane ambulances, shock still remains a mystery. In shock 
the liquid part of the blood pours through the capillary walls 


1—Brain disturbances asso- 
ciated with injuries to the 
head can now be studied 
through the medium of trans- 
parent methyl methacrylate 
windows attached to the skulls 
of monkeys. In this color 
Photograph, a characteristic 
view of the animal's brain is 


seen through the plastic cap 


into the body tissue [wo actual descriptions of shock at the 
battlefront give some idea as to its deadly effect 

John Hersey noted in his ‘‘In the Valley,’ a graphic story 
of Guadalcanal, that battle casualties staggered into aid sta 
tions with no open wounds, no blood. Men fell to the 
ground groaning and holding their sides. They were shock 
and blast victims! Again, from the pages of a Bougainville 
doctor rhe night was very dark on this lonely outpost when 
i Jap shell exploded near an American sergeant’s gun position 
Multiple wounds and severe hemorrhage were the result 
Removed to a battalion aid station, medical officers worked 
feverishly, confronted with the soldier’s marked weakening 
of pulse Plasma, as well as other available medical aids, 
were administered Why can't I see?’ the patient asked 
His circulatory failure did not provide enough blood for the 
brain to support vision. The sergeant died of shock 

Although very little is heard of head wounds in battle, as 
they often result in outright death in the field, such wounds 
account for a large proportion of battle casualties. According 
to U. S. Army Medical Corps figures in the Itahan Campaign 
September 1943 to February 1944), head wounds accounted 
for 13 percent of the wounded. In the Bougainville campaign 
February 14, 1944, to April 1, 1944) head wounds chalked 


up an even greater toll with 21 percent being so classified 
Now plastics have again come to the rescue of man 
rhrough use of methyl methacrylate skull windows, the first 
successful technique for direct observation of a living brain 
has been de veloped by Naval medical men (Capt Winchell 


McK. Craig, Lt. Comdr. Joseph S. Restarski, Lieut. C 
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2—Before a transparent cap can be pre- 3-—-Following the making of this in- 4—Two sections of bone are then re- 
pared and affixed to the skull of the’ cision, the muscles of the head are moved. A strip of bone is left across 
monkey, a Y-shaped incision must be_ carefully laid back, exposing the the top of the skull to maintain 


made in the top of the animal's head convex surface of the monkey’s skull] fixation of the longitudinal sinus 


Hunter Shelden and Lieut. Robert H. Pudenz) working at 
the Naval Medical Center's skyscraper in suburban Washing 
ton. For obvious reasons such direct observations have been 
made on animals. Monkeys have proved most suitable and 
have shown no bad effects from the experiments. By means 
of a cranial window molded of methyl methacrylate, it is 
possible to study brain disturbances associated with blows 
on the head. These changes are permanently recorded 
through high-speed motion pictures of the experiments. In 
addition, exposure to high and low pressures, oxygen poison 
ing, pressure breathing and administration of drugs have been 
studied in this manner 

Although direct brain observation through a cranial window 
is not new, original experiments performed by Ravina in 1811 
provided temporary arrangements only and it was not until 
the advent of plastics that a satisfactory permanent observa 
tion technique was perfected. In the original experiments 
pulsation of the brain was observed by means of fixing one 
end of a hollow wooden tube in a dog's skull while the other 
was closed by a watch glass. Later, in 1850, Donders ce 
mented glass squares in animal skulls with rubber and col 
lodion, Too tight a seal prevented brain pulsation and 
spoiled the experiment. 

These glass windows were improved upon by Leyden who 
screwed steel-framed glass windows into the skull. A small 
petcock introduced into the window allowed insertion and 
withdrawal of air and fluids. Leyden’s studies of pain, pres 
sure of local and general types on the brain, and brain pulsa 
tion, although lost for a time, have now been recovered and 
are considered a highly acceptable contribution to modern 
medical science. 

It was not until 1928, however, that permanent windows of 
methyl methacrylate disks were made by Sohler, Lothrop and 
Forbes. These small transparent windows were screwed into 
the skull by means of threaded, beveled edges. Again two 
small holes were introduced for insertion and removal of 
fluids and gases. The highly polished methyl methacrylate 
surface enabled direct observation of the brain to be made with 
a microscope. A great disadvantage in this process, however, 
was the small diameter of the window—only 12 to 16 milli 
meters in circumference—which limited observation to one 
brain section or hemisphere. The methyl methacrylate plates 
now used in the Navy experiments are a distinct improvement 


112 MODERN PLASTICS 


on all previous arrangements, in that direct observation o 
both sections of the brain is permitted 

rhe preparation of the monkey, macacus rhesus species, is 
in four stages: 1) preparation, 2) processing of transparent 
plastic plates, 3) attachment of plates, and 4) post-operative 
care. In the opening stage the monkey ts bathed, anesthetized 
and shaved. After making a Y-shaped incision in the ani 
mal’s skull (Fig. 2), muscles are laid back (Fig. 3), two se« 
tions of bone are removed (Fig. 4), and an impression is mad 
(Fig. 5) rhe scalp is then closed with a rubberized helm«e 
which is provided as a protection to the wound 

In the processing of the methyl methacrylate head plate, an 
impression of the area to be covered is made with great care 
since the correct fit depends on the first impression. An in 
pression tray—made of aluminum, | mm. thick—1is prepared 
This metal lends itself easily to reshaping for later operation 
A stout wire loop is attached to the outer surface of the tra 
for quick removal of the impression from the skull. After the 
correct impression is obtained, a working model is made f1 
dental stone (Fig. 6). When hardened, the stone model is 
separated from the impression and a wax plate, later duy 
cated in methyl methacrylate, is constructed on the stor 
model (Fig. 7 A standard dental base-plate wax is used for 
this purpose. 

A standard sectional denture flask is employed in the con 
struction of the mold for processing the methyl-methacrylate 
caps. The lower half of the flask is filled with equal parts of 
dental stone and a plaster of Paris. While the dental stone 
and plaster of Paris are still soft, the wax-covered stone model 
is embedded in this mixture, the plaster being allowed to 
cover the margin of the wax. The upper half of the flask is 
then filled with a similar plaster mixture, and both halves 
are allowed to harden. Upon hardening, the exposed surface 
of the plaster in both sections of the flask is covered with a 
film of soap to insure easy separation of the two halves when 
the molding operation is finished. When this is done the 
upper and lower halves of the flask are fitted together and the 
assembly is plunged into water for ten minutes. The heat 
melts out the wax covering the stone model leaving a space 
which later will be filled with the plastic compound. This 
space is next lined with tin foil to prevent seepage of methy! 
methacrylate into the pores of the plaster. The metal also 
assures a hard, clear finished product. 
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5—-An aluminum tray is used for the 6—After the correct impression is 
the aluminum tray, covered with wax which is made 


initial impression of the skull. A obtained with 


stout wire loop attached to the tray’s 


7—The dental stone is completely 


a working model is made from dental thicker at points where screws are to 


outer surface insures quick removal stone, duplicating the skull contour be used to hold the final plate in place 








8—Cross section of the mold. Space 9 —The transparent plastic skull cap 
is attached to the skull by means with the methyl methacrylate plate 


into which the plastic is poured is 


lined with tin foil to prevent plastic of four stout screws. 


from seeping into the dental stone 


For processing, three parts of powder (polymerized methyl 


methacrylate) is placed in a glass beaker with one part of 


liquid methyl methacrylate monomer and allowed to stand for 
ten minutes. At the same time the mold is heated to 150° F 
by the placing of the separated upper and lower sections in 
a shallow water bath for approximately one-half hour. When 
the mold is heated the plastic compound will have formed a 
jelly-like mass. Now, the methyl methacrylate is placed in 
the mold, and the mold is inserted in a mechanical press which 
is Slowly closed (Fig. 8). Through gradual application of pres 
sure the excess plastic escapes. In the next operation the mold 
is placed in boiling water for 45 min. to cure the methacrylate 
The mold is cooled before the transparent plastic plate is re 
moved. Then the tin foil is peeled away and any remain 
ing pieces that adhere to the plastic cap are ground away with 
dental burrs and stones. The high luster on the finished cap 
is obtained with wet whiting on a high-speed rag wheel. 
After an interval of 3 to 5 days the monkey is prepared 
for application of the sterilized methyl methacrylate plate 
which is firmly fixed to the animal's skull by means of four 


stout '/,-in. tantalum or vitalium screws (Figs. 9 and 10). 





holes are closed with brass screws 





10—-A cross section of the head 


in place, showing the relation of 


the plate to the skull and brain 


The drainage 


Of 14 monkeys utilized in this experiment, only 4 have been 
subjected to the procedure outlined. The first 10 were used 
in the development of the technique. The amazing factor in 
the experiment is that monkeys show no behavior difficulties 
following the attachment of their transparent plastic skull 
plates. Most of them appear entirely unconcerned about their 
contribution to medical knowledge! 

The methyl methacrylate plate method has proved very 
successful in direct observation of the brain. Saving of time 
is one of the method's greatest contributions Che processing 
technique requiring only about 1'/, hr. of work, with the initial 
preparation and final placement of the plate consuming about 
2 hr. for each stage. It is the opinion of the men who de 
veloped the plastic plate method that it is adaptable for study 
of a wide variety of brain phenomena. Of even greater inter 
est to the industry is the fact that plastics have again helped 
save human lives. Experiments of this type may solve the 
mystery that now surrounds the cause of death from shock 


and head wounds now so common in modern warfare 


Credits Material: Lucite 
Navy Vedical Corps 


Experimental work conducted by 
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1—-These standard types of diamond dust wheels have been 
successfully compression molded with a phenolic body 





2——Front and rear views of standard size wheels which 


are used for the cutting of extremely hard materials 


Phenolics speed lens grinding 





OR two centuries or more lens grinding has been an art 

one that demanded long apprenticeship, one that re- 
quired the touch of the artist. All this has been changed by 
World War II. 

Today lenses can be ground to within two wave lengths of 
light by a mechanical method. The war's demands for 
thousands of lenses, the perfection of which determines to no 
small degree the effectiveness and accuracy of our military 
maneuvering, necessitated the development of such a method. 

The development of this lens-grinding machine necessarily 
included the design of a new type of grinding wheel, called a 
lens generator ring (Fig. 3). It naturally fcllows that many 
sizes of these rings are required for the many sizes of lenses 

While a great deal of the rough grinding is done with metal 
hubbed rings, the finest finishes require the type of ring shown 
in Fig. 3a molded phenolic hub and a phenolic-resin-bonded 





3A typical lens generator ring used for the finest 
finishing. This ring consists of a molded phenolic hub 
and a phenolic resin bonded diamond dust grinding rim 
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diamond dust grinding rim. The manufacture of these 
molded rings is extremely interesting and is patterned after 
that of the standard molded phenolic diamond dust wheels 

The value and use of these rings are determined by the 
particle size and percentage of diamond dust In the stand 
ard wheels variance of particle size is not so vital. However 
in a ring which, for example, is supposed to be of 4-micron 
particle-sized diamond dust, just one particle of 10-micron 
dust will cause a pattern in the lens which renders it unfit for 
the desired curve or light-wave length The same is true of 
the filler used with the diamond dust—the filler determining 
the hardness of the wheel. A further demand is made of the 
phenolic resin used to bond the filler, the dust and the rim to 
the ring. It must be of dependable purity 

In the production of standard diamond dust abrasive 
wheels, the value and use of the wheels are determined by the 
material to be ground and the speeds at which it may be 


These wheels are used for cutting extremely hard 


ground 
materials such as tungsten carbide or for cutting synthetic 
sapphires required in the production of precision bearings 

Until recently, common practice among the grinding wheel 
manufacturers called for a steel body or hub around which was 
formed the grinding rim. This method of manufacture 
seemed essential in order to hold the rim to a specific dimen 
sion, and it seemed expedient both from a cost and waste 
standpoint to hold to a given thickness since this grinding 
surface contains diamond dust. When some manufacturers 
attempted to change over to a compression-molded plastic 
body or hub, the problem of maintaining this specific thick 
ness dimension proved to be the greatest stumbling block 
The great success with which the manufacturing company 
overcame this difficulty is evident in the various types of 


and 2 


diamond dust wheels produced by this firm (Figs 

The body or hub is first preformed of a high-impact phe 
nolic molding compound. The grinding rim of diamond dust, 
filler and phenolic-resin bonding agent is also preformed. 
The two preforms are then molded under heat and pressure 


Credits—Material: Durez. Molded by George A. Greenlee Co 
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SPD ASTACS 


_ When a rocket leaves the muzzle of a bazooka there is 

"always the danger that particles may be blown back. 
y edad ies is eines wad Gat Ad the tind tiv tho benccke 
team. To protect himself against this possibility, a soldier 
launching bazooka rockets now wears a 3 '/s-oz. face mask 
developed by the Quartermaster Corps in cooperation with 
the Infantry Board. A pair of goggles of the M-1943 type 
protects his eyes without in any way impairing his vision. 
The lenses are fabricated of 0.033 in. thick Fibestos 
sheet. Attached to the goggles is a skirt of cloth which 
has been coated with vinyl resin. This skirt extends an 
inch below the wearer's chin and protects the sides as 
well as the front of his face. The complete mask is held 
in place by means of an adjustable strap of elastic webbing. 
*/; in. wide. American Optical Co. is the prime contractor 






























There's really no excuse for parched lawns and 

drooping flowers. Use a hose nozzle molded by Plastic 
Die & Tool Corp. of bright red Tenite IJ. A far-reaching 
stream can be changed to a dense spray by a quarter-turn 
of the nozzle which juxtaposes four small round holes of the 
inner section at various points along four elliptical holes 
inside the nozzle-head. Threads molded into the nozle 
secure it to the hose coupling. As with all hose attach- 
ments and other garden accessories, it is wise to put the 
nozzle away when it is not in use 


Here today and gone tomorrow when you don’t need 

it, the Nupla hook recently developed by New Plastic 

| Corp. solves the problem of unsightly fixtures. A slight 
Push with the finger and it disappears into the wall leaving 4 
smooth surface. Molded of Beetle or any all-purpose 
y See mging odes, the hook is adaptable for closet 


iiids We thes Ghai e inchs fong,4 plastic petsning 
A ee their 


ve it sets off. eididiiieetbis 4s cesenbled-in 
_ the field, its fuze is slipped through the adaptor, its cap 
imped on, and it is then ready. to be screwed into « 
Se en 
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Plexiglas, the plastic material which has been used so ex- 
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A pleasing addition to the already distinctive line 

of plastic furniture which designers have planned 
for the postwar living room is this attractive coffee table 
fabricated by Lawrence and Hunter. All plastic down 
to the blocks and screws and glue which are employed 
in its construction, the table has an oval top of Catalin in 
shining black and graceful legs formed of clear Lucite 


| When conversation runs low at cocktail parties. this 

light, transparent set of four coasters and tray re- 
cently put on the market by Vargish and Co. will give your 
guests something to talk about. Machined from sheets of 


tensively for bomber noses and gun turrets, these attrac- 
tive coasters will lessen chances of furniture’s being stained 
by damp glasses or dishes, thereby easing the worries ci 
the meticulous hostess 





| To combat the hazard of deafness, a constant foe of 

industrial workers in plants where noise is excessive, 
John L. Brill & Assoc. has developed “Noise Masters” of 
Lucite molded by Gary Molded Plastics to fit the individual 
ear. These are said to reduce loudness of surrounding 
noises up to 45 percent in low frequencies and 65 percent 
in high, allowing ordinary conversation at close range to 
be heard without distortion 












| Movie star technique of Masia en aaa 
easy by * ‘Brush’n Blend,” product of Natone Co.,. 
which offers lipstick and applicator brush ogether in 


‘Plastics Co. and Modglin Co. hae ce fa . 
: tae “a 


the lipstick is of metal 


little plastic table tools used on American rlines 


sve have severities oc, See aaa ig 
Because the ivory Melmac of which they are molded om 


finger. Repeat orders placed with the molder, oie 
nt hal Cs ha a og 
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Angle frame solves molding problem 





EB what direction shall we go as far as molding procedure 
is concerned?” This was the question which confronted 
the Sperzel Sanitary Seat Co. and the molder when a decision 
was made to switch production from a short seat pad to a new 
long pad. 

The former seat had been compression molded, a method 
which had created considerable extra labor expense because 
of the necessity, for reasons of sanitation, of removing ejector 
pin marks and flash, and of plugging and polishing support 
pin holes. The new seat pad is designed with a long core pin 
which serves two purposes. This insert acts as the hinge for 
the seat and has the effect of reducing the amount of molding 
material used in each of the parts. If compression molding 
had continued to be used with this new pad and its long insert, 
a support pin would again have been necessary and the at 
tendant finishing costs would again have been high. For 
this reason, transfer molding was decided upon. 

Inasmuch as these new long pads have a total area of ap- 
proximately 90 sq. in., transfer molding by the conventional 
method would have required approximately 350 tons of clamp 
ing pressure. However, the only “available press had a 
capacity of but 200 tons. So that this equipment could be 
used, the press was equipped with a universal angle frame':? 
which almost doubled the capacity of the 200-ton machine. 

The mold was designed and made to shoot in tandem—that 





1A new Govciqgment of the Rogers Hydraulic Co. and S. K. Moxness of 


the Minneapolis-Homeywell Regulator Co. 
*“Transfer mold desi considerations,” by J. H. Dubois, Mopern 


Piastics 22, 138-140, (Nov. 1944). 


ALL PHOTOS, COURTESY SPERZEL SANITARY SEAT CO. 
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is, one cavity above the other (Fig. 2). Although the angle 
frame was built to use universal transfer pots, it was decided 
in order to save tooling up time to place these particular trans 
fer pots directly in the mold proper. The mold is made in 
four sections—the two center sections being bolted together 
and suspended as a unit between the upper and lower mem 
bers. This center unit is supported from the upper plate b 

means of four sliding bolts which allow the center sections t 
drop vertically as much as six inches. The upper and th: 
lower mold members are keyed to the grids. When the mold 
is closed, the core pins act as keys between the upper and 
lower members and the center unit. Thus, the key effect i 

transmitted throughout the mold. 

The transfer cycle of the angle frame is operated from the 
same power source as that which actuates the large clamping 
ram. Thus, the pressure against the mold is always balanced 
on both sides. This arrangement coupled with the keys i 
the mold and the clamping pressure of the large ram prevent: 
any shift in the mold. The angle-frame rams, or side arms 
are capable of exerting a pressure of 50 tons each 

To insure ample pressure, the molders of this long seat pad 
designed and built a 280-ton press specifically for this opera 
tion. This press is now in use in place of the 200-ton capacit) 
machine originally considered for this molding job. How 
ever, experimentation showed that when high-frequency pre 
heating is used in this operation, the transfer molding requires 
only 150 tons pressure to hold the mold closed. Had this fact 
been known previously, a smaller press could have been used 


1—Use of a high-frequency 
preheating unit reduces the 
amount of pressure necessary 
to hold the mold closed to 
150 tons. This unit is de- 
signed with a drawer arrange- 
ment which, when filled with 
preforms, can be pushed back 
into place in the machine 
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2?—Addition of a universal an- 
gle frame has doubled the ca- 
pacity of this press, shown 
The four 


parts of the mold are clear- 


with the mold open. 


ly visible. The two center 
sections are bolted together 
and suspended between the 


upper and lower members 


The transfer cylinders in the angle frame, working in 3°/s 
in. diameter pots, require a pressure of approximately 25 tons 
each to shoot 3 Ib. of general-purpose phenolic moldmg ma 
terial into the die. The injection time is between 12 and 15 
seconds. It was felt that the cycle could be speeded and 
material saved if the die were run with a split-gate transfer. 
With such a setup production estimates ran from 15 to 18 
shots per hour. After only a few weeks of operation with 
these split-gate transfer pots, production reached the point 
where nearly 14 shots per hour were being turned out—and 
this despite the fact that none of the operators was particu 
larly skilled in the operation of this new type of equipment. 
It seems possible that, within a short time, 18 to 20 shots per 
hour can be obtained. Although this new long seat pad is 
about ’/s in. thick and, in consequence, requires a considerable 
curing time, the molding cycles have been cut to 4'/, minutes. 
Chis compares favorably with the early cycles which required 
6 to 7 minutes. 

rhe sprue left on each pad at the end of the molding cycle ts 
easily removed. It can either be broken off by hand or by 
tapping with a light hammer. Then comes a quick polishing 
operation and the pad is ready for shipment. 

Much time and effort were expended in the development of 
safety devices which would make it impossible for the large 
clamping ram to be opened while the transfer rams on the 
angle frame are still in the pots. Such premature openings 
will bend or break the lower or left ram, resulting in costly 
repairs. It was found that a solenoid, so arranged that it 
drops a pin behind the control valve which actuates the clamp 
ing ram, prevents the valve from being operated until the 
transfer ram is drawn back out of the mold. Then the pin 
drops out of position and releases the control valve. 

Use of the angle frame for this long pin seat pad did more 
than solve the problem of using a small press for the transfer 
molding of this comparatively large part. It also speeded 
production by turning out two seats at one time from molds 
built to shoot in tandem. 


Credits— Material: General-purpose phenolic molding com- 
pound. Molded by Plastics, Inc., for Sperzel Sanitary Seat Co. 




























3—When the mold is closed, the core pins act as keys 


between the upper and lower members and the center unit 








4—The long core pin in the new seat pad serves as a hinge 


and also reduces the amount of molding material needed 
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1—Visible only to the source 
of light activating their re- 
flective qualities, these air- 
port runway markers make 
night landings at blacked-out 
airfields possible. They are 
especially effective on fields 


which are near enemy territory 





Reflective signs and markers 


by ALLEN WAGNER* 


Tiny glass beads, some 5000 to the square inch, are applied to a resin film with 
@ control accurate to 1/10,000 of an inch to form a reflective material, 
widely used as landing and highway strip markers, and as railroad cross bucks 








a out in St. Paul, Minnesota, far from the places 
where there has been any need for blackouts, ‘“‘when the 
lights go on again all over the world” is more than a catchy 
phrase or the title of a popular song to a research-minded 
company which has originated a new use for resin plastics. 
For the bright lights of peacetime will afford this company 
the first real opportunity to demonstrate what its resin-made 
reflective material known as “Scotchlite’’' will do. Not 
that the material hasn't already proved itself in various in- 
genious war uses as an effective weapon for good, but that 
civilian applications will provide a wider field of development 
for its possibilities. 

Born in the days before the war, this reflective material was 
introduced for highway markers, bridge abutments, railroad 
cross bucks amd other safety markers, as well as for commercial 
advertising signs. At first its tiny glass beads, some 5000 to 
the square inch, were adhered to a treated paper backing with 
a rubber cement. Rubber cement also was used to bond the 
coated paper to the back of the sign. 


The old and the new 


But when rubber and other critical material restrictions 
came along, synthetic resins stepped in and went to work—not 
to advance this new product for commercial uses, but to turn 
it into a vital factor in the nation’s war program. Resins 
now do the entire job. There is no longer any paper in the 
backing of this material—the glass beads are coated on a resin 
film. Resin even secures the bead-covered film to the backing 
of the sign. As has been true in so many cases, plastics are 
doing a more effective job than did the materials which were 
in use before the war. 





* Assistant to the Secretary, eas ent Seowmstaring Co. 


Minnesota 
' Manufactured by Minaesota Mining and M 


Made from carefully selected glass, the beads that cover 
the surface of the reflective material are perfect spheres, hav 
ing a diameter about twice the thickness of a human hair 
The flexible, waterproofing backing film, to which the beads 
are coated on specially designed equipment, is produced from 
a water-white synthetic resin which was plasticized by a 
method developed and perfected in one of the company’s own 
laboratories. 

In appearance this material seems to be nothing more than 
a flexible resin backing to which innumerable glass beads are 
bonded. To obtain high reflective brilliance, however, the 
beads must be applied with a control accurate to '/ 1,000 of an 
inch. Thus each individual bead is made to perform as a 
minute optical lens. 

The light rays striking the material are focussed by the 
beads to points on the highly reflective back surface of the 
material, much as the sun’s rays can be made to burn when 
focussed accurately through a burning glass. These bright 
focal points then act as thousands of tiny sources of light 
which are projected out through the beads back to the source 
In contrast to a movie screen which reflects a light about three 
times as bright as white paint, the reflection from this resin- 
bonded material runs as high as 150 times the brightness of 

white paint. Further, the beads and plasticized film are at 
least as durable as a coating of the best-quality paint which 
can be obtained. 

Made in continuous sheet form, this material can be used 
to render entire sign surfaces reflective, and signs made in this 
manner have the same shape, color and legend at night that 
they do in the daytime. This greatly increases the effective- 
ness and facilitates recognition of standard signs, since the 
familiar daytime appearance is reproduced at night. The re- 
flective material is made in six colors—white and yellow for 
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use in the traffic field; green, blue and red for application in 
the advertising field; and silver, which can be used in either 
the traffic or the advertising field. 


Wartime uses 


Typical of the wartime applications of this reflective ma- 
terial are markers for airfield runways which make it possible 
for arriving pilots to find their way back to safe landings at 
home ports using only small wing lights. After signs of this 
type are installed, there is no necessity for lighting up an en- 
tire field and running the possible risk of attracting the atten- 
tion of enemy aircraft. 

Then there is the practice of coating the blades of pneumatic 
life-raft oars, which enhances the chances for after-dark rescue 
f American airmen and Navy personnel who find themselves 
stranded in mid-ocean. Thousands of strips of this reflective 
material, cut to fit oar blades, have been sent to oar manu- 
facturers so that their products can be made reflective before 
being placed in life rafts. In addition, the company has 
evolved a compact package, 5'/; by 1° /, by i5/sin., which con- 
tains three strips cut to the size and shape of oar blades, to- 
gether with the necessary adhesive, a small brush and illus- 
trated instructions for applying the adhesive. These packages 
are installed in life rafts equipped with oars which have not 
been coated with any surfacing. 

Harbor buoys and ships’ docks are coated with this material. 
Reflection of light back to its source makes these installations 
visible only to ships flashing their lights on the coated spheres. 
Military Signal Corps also makes excellent use of the material. 
It is also employed in quick alignment of gun sites on fixed 
guns, on Army roadside delineators and traffic control signs, 
and on Medical Corps signs which facilitate the location of 
first-aid and hospital facilities. On virtually all of the world’s 
battlefronts, as well as on America’s highways, trucks carry- 
ing explosives are marked with strips of this reflective ma- 
terial, so that any danger of collision, especially at night, is 
obviated by the glow of the reflective signs from the lights 


of any approaching vehicle. 


In the days ahead 


Plans are in the making for postwar expansion of the line 
to include a series of colored reflectors for commercial adver- 
tising purposes which will permit the sign manufacturer to 
make a sign in any pattern of colors which he may choose. 
Experimental signs made in this manner present a highly 
unusual night-time appearance, and suggest unlimited possi- 
bilities for variation of form. 

As for the part this plastic material may play in making 
the nation’s highways safer, it is interesting to note what Ross 
C. Harger, assistant traffic engineer of Detroit, had to say in 
an article in the American City magazine for March 1943, 
comparing what he termed “new style” signs and “‘old style”’ 
signs. According to Mr. Harger’s estimate, these new signs 
will cost less than half as much as the old. ‘The new assembly 
contains the minimum in critical materials and is as neat and 
attractive as the old. Because of the greater area of reflective 
material employed on the new sign, the reflecting ability, 
readability and the target value of the sign are considerably 
improved when this new material is used. Further, manu- 
facturing costs have been reduced 60 percent due to the use of 
less expensive materials and to a subsequent saving in many 
man hours of labor.” 


Credits: Material developed by Minnesota Mining and Manu- 
facturing Company 





2—With many ordnance plants located in remote areas, 
the possibility of missing them at night is obviated by 
use of reflective signs set at judicious spots so that 
light from oncoming traffic strikes directly on them 





3—Danger of collision with trucks hauling explosives 


is greater at night than during the day when warning 


signs are visible. Effectiveness of these reflective mark- 


ers at night is evident in these day and night views 
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WHILE THE AVERAGE HOUSEWIFE HAS 
faced the current shortage of household appliances 
philosophically, she has watched her electric iron reach 
a state of decrepitude with an increasingly anxious eye. 
Will her iron hold out until she can replace it? 
However, her postwar reward for her patience will 
be greater than she anticipates. Present plans call for 
a cordless iron which draws heat from brief contact 
with a thermostatically controlled safety base. Elimi 
nation of the rheostat and the cord from the iron itself 
permits use of a larger, heavier iron heating section 
Rheostat 
cord and heat outlets are contained in the base. 
Plastics in the iron proper are confined to the handle 


without corresponding weight increase. 


which #s molded in a right and left section of two 
grades of phenolic. The two inches of handle nearest 
the iron are of higher heat resistance than the rest 
of the handle. 

In the stand, the switching mechanism is contained 
in an oblong switeh case of molded general-purpose 
phenolic set »#derneath the base. The insulator bush 
ing whiet fits around the contact pins in the terminal 
biuck is of cold-molded phenolic and the block itself 
is encased in a molded phenolic case. The knob control 
is a stock mold phenolic item in black with white 
gradations. One of the trickiest plastics parts is located 
in the thermostat control button. This part, has a 


MODERN PLASTICS 


DESIGNERS HAVE ALREADY DISCOVERED 
the decorative and functional possibilities thert 
plastics in creating distinctive lighting eflects 
resultant lamps and light shields are definite! 
as well as artistic. 

For example, one designer presents a 
with natural pressed flowers or plants, whic! 
preserved by a pecial process, set between 
of translucent cellulose acetat« hese she 
previously determined design, may b 
the one nearest the bulb may be of a 
sides of the shade are affixed to a 
rafha or—war conditions permitting 
threads. Wood or porcelain forms the 
The matte finish of the plastic sheets pre 
shaded effect that is both flattering 
restful to the eye 

Created by an artist to complement 
dividual base, the lamp shown in the 
illustration has a delicate pattern of Quee 
arranged between two uncolored transl 


cellulose acetate. Slender strips of raffia w 


perforations around the edges of the plasti 


shade to the wire frame. The base of the |] 


of ceramic covered with a gun metal glaze 


Credits— Material: Shade, Lumarith Ba 
designed and Spec tally made for tyne and Ballar 


countersunk square in one side and a hexago 


in the reverse, with a precision hole cut int 


Credits Hand Durez, molded by 
Swe h case Dure . molded y V du j 
Control knob: general-purpose phenolic, mold 
Kasch, Inc 


American Insulator Corp. Iron designed by 


Ps: 


Insulator bushing: Aico No 
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THE LAST QUICK TEST GAGE WHICH DE 
termines the acceptance or the rejection of a finished 
product such as a plug must necessarily be highly 
accurate. Therefore, the gages used in testing these 
parts must of themselves be free from any imperfec- 
tion or tendency to sudden change from rising tem- 
perature or any other adverse effects. For this reason 
handles made of cellulose acetate butyrate are the 
ideal complement to these sapphire test gages. 

In the manufacture of the handles for these gages 
continuously extruded rods of red translucent cellulose 
acetate butyrate are cut to a predetermined length. 


SINCE MECHANICS AND TECHNICIANS CAN- 
not be kept constantly on guard at each section of the 
vast network of wires and circuits that thread com- 
munication facilities, endless numbers of silent, me 
chanical watchmen have been devised to take their 
place. These guards, which range from a simple, un 
complicated mechanism to a highly complex structure, 
are used in some instances to prevent trouble and in 
others to indicate that the regular machinery is out of 
order. For example, lightning arresters filled with 
rare gas guard fire alarm and telephone and telegraph 
circuits against that most unpredictable of elements. 

These arresters, which must be impervious to con 
stant weathering and shock, are protected by housings 
of transparent cellulose acetate butyrate. The hous- 
ings, which are molded in two halves, fit around the 
cartridge and fasten by means of interlocking lugs 
which are formed with the halves in the mold. The 
two metal ends of the cartridge are then slipped on 
over the outside of the plastic housing. 

The transparency of the housing permits immediate 
vision of the glow which indicates proper functioning 
of the arrester in the presence of lightning or of high- 
voltage circuits. 


Credits— Material: Tenite II. Housings molded by 


These rods are extruded in a hexagonal shape in order 
to keep the gage from rolling when laid on a flat surface. 
The ends are then drilled to receive the two gaging 
members and are finally threaded and slotted to receive 
a split threaded bushing with a locking nut which 
secures the sapphire “‘go"’ and ‘“‘no go” testing ends of 
the gage to the plastic handle. Use of this bushing 
has been made possible through the qualities of resil 
iency and toughness inherent in the butyrate 

Since fine gaging is improved by sensitive touch, the 
light weight of the plastic handle is an important factor 
in the proper functioning of the testing instrument 
Too, the excellent thermal insulating properties of the 
handle minimize changing temperature effects which 
transmitted from the operator's hand, distort the 
accuracy of the gage. Both the cellulose acetate 
butyrate handle and the sapphire parts are non 
magnetic, a factor which permits the use of the gage 
near magnetic chucks and steel gaging members 

After the handle has been engraved with the name 
of the manufacturer and the gage specifications, it is 
buffed to a high luster and enameled. The completed 
gage, which seems more like a piece of expensive 


jewelry than a workman's tool, is then ready to be 


encased in its plush-lined box of hand-rubbed mahogany. 


Credits— Material: Tenite II]. Gage handles extruded by 
Sandee Manufacturing Co. for Elgin National Watch Co 











1 and 2—A small but vital 
requirement for the life vest 
of every fighter pilot is 
this card-type liquid com- 
pass, affixed in a case 
holding waterproof matches 


iy the South Pacific a young American fighter pilot flew 
unerringly back to his base 600 miles distant after the 
compass on his instrument panel had been destroyed by 
enemy fire. Another pilot, forced down in remote territory, 
guided his crew to the safety of their own lines without once 
being at a loss as to directions. These are but two typical 
examples of many reports stemming from our front-line 
forces which illustrate the usefulness of a little pocket com- 
pass which is now standard equipment in the life vest worn 
by every fighter pilot and all crew members of the B-29 super- 
fortress. The case of this instrument, which is designed to 
hold matches, is molded of cellulose acetate butyrate while 
the compass dial is of cellulose acetate and the window is of 
cellulose acetate butyrate. 

An Air Corps flyer’s wife, the story goes, originated theidea 
of the life vest through her habit of cramming into her hus- 
band's pockets every conceivable article which he might find 
useful if he were forced down in remote territory. The life 
vest, which evolved from her solicitude, contains a fishing kit, 
mess kit, food, firefighting equipment and a plastic pocket 
compass. This compass, officially designated as ‘‘compass, 
liquid filled, Type H-2, with match container,” is, in fact, 
the most essential part of the contents of this vest. Reported 
to be the first card-type liquid compass for the pocket ever 
made available, it has helped many a flyer find his way home. 
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Ay foolproof and 


practical compass 





Success of the unit is best signified by the fact that the Army 
Air Corps has placed orders for hundreds of thousands of 
these handy instruments. 

Basically, the unit is a pocket-size dial-type liquid compass 
attached to a case which holds two layers of waterproof half 
size matches. The entire article weighs less than two ounces 
and resembles a flashlight battery—3 in. high and | in. in 
diameter. Such a fine degree of accuracy is required in manu 
facture of the compass—which contains 16 separate parts 
that a variance of .5/1000 would result in rejection. 

The compass sight is viewed through the top of the tubular 
instrument. A luminous white arrow, visible in the dark, 
points to the North. Through a side window, bearing the 
caption “You Are Looking,’”’ the bearer can determine the 
exact direction he faces. On the side of the lower section of 
the compass case is a small strip of flint, made of Pyrophoric 
metal, which produces a spark when the edge of a steel knife 
is drawn across the length of the striking bar. 

Military specifications for this pocket compass call for the 
same rigid tests as those given to standard compasses on 
B-29’s and other fighting aircraft. This is necessary because 
the all-purpose pocket compass must be able to stand up 
under the multitude of varying conditions which might be 
encountered in combat. To insure these instruments’ meet- 
ing AAF specifications 5, chosen (Please turn to page 196) 
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Molded-in inserts versus drilled holes 


In molding the phenolic firing block and fuze-setting ring that form the heart 
of the firing and expelling mechanism of the Navy parachute flare, specifica- 
tions calling for molded-in inserts where drilled assembly holes would have 
served as well, have added considerably to the cost and slowed production 











| iP psses is, for the most part, a stranger to this war. The 
majority of night operations are conducted in darkness, 
instruments rather than light being used to direct the opera 
tion of equipment. There are, however, exceptions to this 
blackout ruling. And upon such occasions the Navy places 
considerable dependence on parachute flares which, when 
dropped from planes, are capable of lighting wide areas. 

During the ten years that preceded the outbreak of war, 
the Navy experimented in a small way with these flares. 
Consequently, although funds for this development work were 
limited, the Navy was in a position almost immediately after 
Pearl Harbor to go into production on a thoroughly tested 
and carefully engineered parachute flare. The principal 
requirements for this flare were: 

1. That it be made of materials which would be available 
despite the gravest wartime scarcities. 

2. That it be so designed that its parts would be easy to 
produce and assemble. 

3. That it have optimum positive operation even under 
such adverse conditions as are likely to be encountered at sea. 
Among these conditions can be listed continuous salt spray, 
icing, temperatures as high as 140° F. and as low as — 50° F., 
and high shock due to concussion: resulting from the near- 
misses of anti-aircraft fire. 

4. That it be designed to afford positive safety in storage, 
handling and operation. 

The essential parts of a parachute flare are a magnesium 
flare, a parachute, a tubular container and a controllable 
firing mechanism. The first three items—the flare, para- 
chute and container—presented no major design or produc- 
tion problems. The firing and expelling mechanism was 
another matter, however, and efforts of the designers and 
engineers were largely concentrated on this assembly. 

Once the decision was made to use a Bickford safety fuze 
instead of a mechanical fuze for timing and ignition purposes, 
a model firing block and fuze-setting ring were constructed 
from wood. At this point a plastics molder was called in who, 
because of inexperience, included in the design several costly 
items which should never have been employed in the produc- 
tion of these two pieces which are molded of high-impact 
phenolic material. 

In order to hold the firing block in the tubular container, 


* Reg. U.S. Patent Office 


it was decided to mold in eight No. 6-32 inserts, spaced at 
equal intervals around the outside periphery of the molded 
block. The inserts were also adopted as a means of holding 
the fuze-setting ring in the firing bleck, four inserts being 
spaced at equal intervals around the outside edge of this 
molded ring. When assembled, the phenolic firing block and 
fuze-setting ring were held together securely by four screws 
threaded through matching inserts in the block and ring. 
Similarly, the assembled firing mechanism—the firing block 
and fuze-setting ring—was held in the tubular container by 





1—The firing block and fuze-setting ring, which form 
the heart of the firing and expelling mechanism of the 
parachute flare, are transfer molded of high-impact 
phenolic. The numbers and the letters on the ring are 
filled with white paint to make them more legible 
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eight screws which engaged with the eight inserts molded in 
the firing block. 

To mold these inserts in both phenolic pieces, it was neces- 
sary to insert very small diameter pins in the sides of both 
chases of the mold. Due to the terrific vertical pressure ex 
erted on these pins by compression molding, pin breakage was 
very high. This had the effect of increasing costs on two 
counts. Not only did the purchase of new pins add to the ex 
pense, but the pin breakage cut down the production rate very 
considerably, since each piece molded with a broken side pin 
was of necessity a rejected part 

At this point, a second molder was called into consultation 
He recommended that these parts be molded by transfer 
molding since this molding method would eliminate most of 
the vertical strain on the side pins. After one single cavity 
transfer mold had been put into production, it was found that 
the pin breakage difficulty was practically eliminated 

It would, however, have been far more practical to eliminate 
the inserts entirely and, by means of a multiple drilling head 
and tapping head, drill all the holes in each piece at one and 
A second operation for tapping the holes 
With side pins 


the same time 
would then have completed the work 
eliminated, both of the pieces could have been molded in 
multiple-cavity compression molds without any trouble at all 
And in addition, the consequent elimination of the inserts 
from the parts would have saved not only money but also 
strategic material. 

However, before Naval Ordnance could be convinced that 
drilled and tapped holes were as good as inserts for this ap 
It is well to note that it is 
specifically stated that drilled and tapped holes are equal to 
threaded inserts for this application inasmuch as this is a case 
where, once the screws are assembled into the tapped holes, 


plication, the design was frozen. 





2—-The single-cavity transfer mold used for the mold- 
ing of the fuze-setting ring is here shown in the open 
position, the cavity suspended above the force plug 
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there is no reason to remove them. If this were a thread 
and screw assembly which had as its normal function th: 
assembly and disassembly of the screws, a threaded inser 
would be far more satisfactory due to the fact that a threa 
formed in the molding material tends to chip and wear whe: 
used repeatedly. 

As production requirements on this job increased, severa 
additional transfer molds were produced for each of the part 
and ways and means of speeding the cycle were investigated 
This was made easier by the fact that the molding operatio 
for both the firing block and fuze-setting ring were somewh 
similar in process 

For each of the parts, the side pins contained in the 
were threaded so that the inserts could be screwed on then 
and thus be held in position in the mold. These '/,-in. long 
inserts had eight threads. Consequently, to secure the in 
serts in position it was necessary to turn either the insert 
the threaded mold pin eight times. A spiral ratchet screw 
driver was used for this job. This type of screw driver mad 
the insert assembly very fast and, at the same time, expedit 
or courst 


the ejection of the molded parts. It was necessary 


for the four threaded mold pins in the ring and the eight 
threaded mold pins in the base to be unscrewed from their 
respective inserts before the molded part could be knocked out 
of the chase 

Some difficulty was encountered with warpage and undu 
shrinkage of the rings. This shrinkage caused a very loos: 
assembly between the ring and the base which was objection 
able to the Navy 
to turn up a set of shrink plugs on which the rings wer 


To correct this condition, it was necessar 


assembled immediately upon removal from the mold. Wher 
allowed to cool on these plugs, the rings were found to b 


satisfactory dimension 





3—-The transfer operation completed, the ring mold is 


partially opened. Cull and sprue hang suspended on 
the plunger. Force plug and cavity are still assembled 
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4—Once the plug and cavity have been separated, the 
operator removes the cavity which still contains the 
molded ring. The part is then ejected from the cavity by 
hand, the four runners designed like spokes of a wheel 


are cut away from inside the ring and the flash removed 


An additional difficulty was encountered from time to time 
when inserts with slightly over-sized threads were used. In 
such cases, some of the resin tended to flow into the threads. 
his difficulty was eliminated by having each insert retapped 
after molding. In other words, in order to catch the very few 
parts with plugged-up threads, each insert was tapped 
whether it needed it or not 

‘rom a survey of the difference in costs, it was found that if 
the inserts which caused most of the molding problems had 
been eliminated, a 6-cavity compression mold running in a 
15-in. ram press would have given approximately the same 
daily production as four single cavity transfer molds. The 
setup would then have been a six-cavity compression mold 
for the firing block and a six-cavity compression mold 
for the fuze-setting ring, each mold running in a 15-in. ram 
press. Since one molder would have been used on each press, 
this arrangement would have required the attention of six 
moiders all 24 hours of the day. 

For the same production, but using transfer molds and side 
inserts, four single-cavity transfer molds are needed for the 
firing block, each running in a 10-in. ram transfer press which 


requires two men for its operation. Add to this four single- 


cavity transfer molds for the fuze-setting ring, each operating 
in a 7-in. ram transfer press manned by one molder, and the 
total man power is found to be 36 men working all 24 hours of 
the day. And the total number of presses employed is eight. 
Due to the fact that the side holes must be drilled and 
tapped if the side inserts are eliminated, the labor of four 
operators per day must be added to the finishing department 
labor if compression molding is employed. While it is a 
generally accepted fact that finishing labor is paid less than 
molding labor, it shall be assumed that the rate of pay is the 
same so that the final configuration cannot be questioned. The 
following figures give a vivid picture (Please turn to page 196) 


5—A molded ring is slid into place on a multiple drilling 
unit in preparation for the drilling of side assembly holes 


6—Four holes are drilled in the fuze-setting ring while it 
is held firmly in place by the locking nut plate 


7—To insure that all threaded brass inserts in the firing 
block are free of phenolic material, each insert molded 
in the part is retapped whether it needs it or not 
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The Plastics Kitchen of “Jomorrow 


@ From the floor to the ceiling, your next kitchen truly will represent the 
modern age of plastics. 


There'll be Plaskon Molded Color carrying a range of gay tones throughout 
the room. Plastic handles, knobs, closures, housings, tableware, electrical 
equipment and parts, lighting reflectors, telephones—even garment buttons 
and shoe ornaments—will be sparkling molded Plaskon. Service requirements 
of durability, non-conductivity, sanitation and ease of cleaning are adequately 
filled by Plaskon in these applications. 


The kitchen will be lined with handsome, low-cost, prefabricated cabinets 
of plywood, made with Plaskon Resin Glue. Washable resin-treated paper | 
finishes of attractive colors, and almost impossible to mar or scar, will be 
bonded to the exterior surfaces with this powerful glue. In any application : 
it is permanent and highly waterproof; unaffected by heat, cold, bacteria or 
fungi; and its tenacious grip cannot be weakened or broken. 































Tough linoleum, treated with Plaskon Coating Resin, will provide a color- 
ful, durable covering for floors, cabinet and shelf tops, and splash surfaces. | 
Special Plaskon resins will assure finishes to meet particular needs for many 
kitchen surfaces; and will be used for the development of other new utility 
applications in the kitchen and throughout the house. 


The plastics kitchen of tomorrow, with its widespread use of Plaskon mate- 
rials, is but one indication of the versatility of these modern products of 
industrial research. Plaskon resins offer you exceptional manufacturing and 
sales advantages in product development. Our experienced field men 
will gladly help develop your plans. 
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Die and hobbing steels for plastics molds 


by RAY P. KELLST 





O ONE interested in industrial progress, the tremendous 
strides made by plastics have been the outstanding 
industrial achievement of the past ten years. And the war has 
served to accelerate this expansion of the plastics industry 
We in the tool and die steel business have watched the growth 
of this industry, have noted the infinite variety of molded 
and cast plastics, and have worked unceasingly to develop 
mold and die steels that meet the requirements of this field. 
Due to the varying characteristics of the many different 
plastics materials, die-steel development must keep pace with 
developments in the plastics industry if the proper die steel 
is to be selected for particular assignments. This may mean 
the development of many die steels. Those who work in 
plastics must realize that the selection of the correct die 
steel is important. Plastics users should not take just any 
die steel that is offered for sale. Problems and requirements 
are so varied that the time spent in the selection of the die 
steel that fits the need will do much to solve plastics pro 
duction problems. 

There are numerous factors to be considered in the selection 
of a steel for molds or dies. For instance, the making of the 
die has an important bearing on this matter. First the steels 
that are applicable for this type of work should be examined; 
then the economic picture should be clarified. 

The type of die steel selected for a particular application 
depends upon the nature or characteristics of the material 
being formed. Close tolerances on the finished part may 
make the use of a machined mold rather than a hobbed one 
advisable. If the plastic material is abrasive, it is desirable 
to use a die steel that contains alloys which resist this abrasive 
action. Some plastics are highly corrosive, and the processing 
of such a material demands the use of a die steel that will 
resist corrosion. There is a special type for each of these 
requirements or for combinations of these requirements. 

In the selection of mold and die material for plastics, as 
well as in the selection of steels for other purposes, price is 
often a dominating factor. Frequently this is poor economy 
because the cost of steel is usually a very small percentage 
of the cost of the finished tool or die. A case in point is a 
plastic mold built of low-cost alloy steel. The cost of ma 
chining and finishing this die was over $5000. Upon com 
pletion the die was heat treated, and it warped to such an 
extent as to be virtually worthless. When polished, the die 
was found to have so great a porosity that it was valueless. 
A die steel suited to the needs and design for the particular 
application was applied and worked out to the complete 
satisfaction of all concerned and the cost of the actual metal 
used on the second die was only $19.00 more than that used 
in the original mold. This is an extreme case, of course, but 
it does illustrate the importance of selecting the best die steel 
for the job in hand. It also indicates that quality leads to 
real economy in operation. 

What are the requirements of a mold or die material? 
First, it must be clean and free from porosity. Second, it 
must not deform in hardening. Third, it must harden to a 


* Based upon talk given before Pittsburgh Plastic Engineers Society at 
Mellon Institute, Pittsburgh, Pa.. November 20, 1944 
t Chief service engineer, Latrobe Electric Steel Co 
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relatively high hardness and to a depth sufficient to resist 
sinking under high pressures. Fourth, it must in many cases 
be able to resist the abrasive action of plastics. Fifth, when 
corrosive plastics are used, the die material must resist this 
action. Finally, it must meet all requirements insofar as 
fabrication of the mold is concerned. Under this heading 
comes hobbing and/or machining, and heat treatment 
Cleanliness of the die steel means that the metal must be 
free from inherent defects such as inclusions, blow-holes or 
bursts. Structure is also important, particularly in die steel, 
since a large-grained steel cannot be polished to a high finish 
A large-grain structure results in a mottled or alligator surface 
The furnishing of quality steels is, of course, the problem 
of the,tool steel manufacturer, but it is a problem that must 
be met in everyday competition in the tool and die steel field 
The tool steel producer, therefore, is accustomed to meeting a 
very high standard of product quality. The ability of the 
die steel to maintain size and shape during and after heat 
treatment is of primary importance. In the beginning of the 
plastics business, production was largely in novelties and 
similar items where dimensional tolerance was no particular 


problem. Now this has been changed. As plastics move mto 


precision parts, it is to be expected that tolerances will be 


much closer and more exacting. Such tolerances make the 
use of a non-deforming die steel imperative. Furthermore 


to withstand 


plastic molds and dies are being called upon t 


ever-increasing pressures in service, and sinking or marking 
must therefore be prevented. If a mold cannot be hardened 
to a sufficiently high hardness or cannot be hardened with 
sufficient case depth, sinking is likely to occur 

Die steel strength is best measured by its compressive 
strength. Where the question is one of the ability of the 
metal to withstand abrasion, this can be judged not only by 
the measurement of the material’s hardness but also by the 
alloys it contains. Thus, although two different steels may 
be treated to an identical hardness, one may have many 
times the wear resistance of the other. As an illustration of 
this point, consider a straight carbon-steel die as compared 
with one made of steel containing a reasonable amount of 
chromium. When both dies are treated to the same hard 
ness, the die containing the chromium will have far better 
wear-resisting properties. 

Steels that will resist extreme corrosion are now in de 
mand by the plastics industry. There are many instances 
where machine operators, finishing a run, neglect to clean the 
molds or to, protect them against corrosion by the application 
of a coating of grease. When corrosion occurs—and it can 
take place between shifts or overnight—many hours of 
polishing are needed to rectify the condition. In some cases 
the mold may be so badly corroded as to be entirely worthless 
A corrosion-resistant die steel does not require such meticu 
lous care. In these days of indifferent or inexperienced labor 
a die steel that suits the job condition is an insurance against 
both mold or production loss. 

A discussion of plastic die steels would not be complete 
without a discussion of machining or hobbing. Mold and die 
manufacturers would probably like to hob all cavities, but 
from a practical standpoint this is impossible. Either the 
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design or size of the finished cavity may be such that hobbing 

is impractical, or the physical strength required will prohibit 

the use of a low-alloy die material soft enough for satisfac- 

tory hobbing. When it becomes necessary to use a die steel 
containing the proper quantities of alloys to produce high 
tensile strength, resistance to abrasion or to corrosion, the 
mold cavities, unless they are rather shallow or small, must be 
machined. When a machined mold is the correct answer, 
machinability naturally becomes an important characteristic 
of the die steel. 

The ease of machining, however, must not be permitted to 
influence the die steel selection even though so far as ma- 
chinability is concerned such a mold would be very satis- 
factory and could be heat treated to a satisfactory hardness. 
In order to make such die steels so that they machine freely, 
alloys may be added to form inclusions or to produce the 
discontinuity in the material that facilitates this work. 
When such a mold is polished it is found to be full of inclusions. 
If the inclusions do not appear in the polishing, they will be 
very much in evidence when the mold is put to use. Such 
steels are not and cannot be used for molds or dies since the 
alloys that are added to ease the machining operation ordi- 
narily contribute nothing but trouble in mold life. Despite 
the fact that alloys cannot be successfully added to produce 
satisfactory die steels with free machining properties, no 
great difficulty is being experienced at present in the ma- 
chining of these molds. This may be attributed to the fact 
that a plastic die steel, when properly made, is carefully proc- 
essed to insure the best possible machining properties. 

Heat treatment of the mold or die is the next step. Die 
steels must be capable of attaining relatively high hardnesses 
from about Rockwell C 55 to Rockwell C 65. It is necessary, 
of course, to carburize or cyanide the very low carbon die 
steels to obtain such hardnesses. If heat-treating equipment 
is not available, commercial heat treaters are generally able 
to do a good job, and if heat-treating equipment is available, 
the services of a metallurgical service engineer will be of great 
advantage in setting up correct heat treatment in the harden- 
ing operation. Such procedure also assures a finished die free 
from hardening pits, scale or deformation. 

After this brief summary of the various characteristics re- 
quired in mold materials, the next logical step is an examina- 
tion of the available die steels with a view to the selection 
of the die steel best suited for the particular requirements. 
First consider a low carbon alloy that can be hobbed without 
difficulty. In this discussion, typical analyses will be given 
rather than a recommended range. In other words, these 
recommendations are based on an actual die steel used satis- 
factorily for this purpose. A typical analysis of this easy-to- 
hob material is: carbon, 0.03; silicon, 0.15; manganese, 
0.15; sulfur, 0.025 max.; phosphorous, 0.025 max.; and 
chromium, 0.03 maximum. This is practically a pure iron. 
As in the case of all die steels, it must of necessity be melted 
under conditions of very close control to insure complete free- 
dom from porosity, physical defects or inclusions. 

Even with the rigid controls maintained in tool steel melt- 
ing, metallurgical engineers recognize that only a part of each 
ingot can be used if good quality and uniformity are to be 
maintained. After annealing, this selected mold and die steel 
has a Brinell hardness of about 95 and can be hobbed very 
readily in the annealed state. In the annealed condition, 
the hobbed mold is not satisfactory for use and must be 
carburized, then reheated, water quenched and drawn to 
obtain the desired hardness. By following this procedure, a 
cavity with case hardness and a tough, ductile core results. 





However, a die cavity made from this hobbing steel will 
not have the resistance to abrasion or corrosi»n that is 
possessed by some steels. If the hobbed cavities are deep and 
intricate, some movement in hardening may be expected be 
cause of stresses set up in the hobbing operation. Such 
stress may be relieved to some extent and final deformation 
minimized, if the die is stress-relieved by an anneal after the 
hobbing has been completed or only partly completed. This 
can be done by heating to about 1300° F., followed by an air 
cool. A better practice is to anneal at about 1600° F. and 
furnace cool. After this stress-relieving anneal, the hob may 
then be reset. The hobbing operation completed, the mold 
or die should be packed in a carburizing compound and 
heated to 1600 to 1650° F. for a sufficient length of time to 
produce the case necessary. After the carburizing operation, 
the die should be removed from the furnace and cooled 
slowly in the carburizing box. When cold, or at about 500° 
F., the mold should be removed from the box before it has a 
chance to harden. 

As far as the case is concerned, straight carbon steel is 
what results from the carburizing operation. It is necessary, 
therefore, to reheat to about 1450° F. and quench in clean 
water or brine to get the required hardness. After hardening, 
draw at about 350° F. This will produce a hardness of about 
Rockwell C 62. There is a word of caution which should be 
inserted at this point. If not properly quenched, straight 
carbon steels are subject to soft spots. This is also very 
true of carburized iron. For this reason, it is necessary in 
many cases to resort to the use of a flush quench to insure 
rapid and uniform cooling of all vital surfaces. Every plastic 
mold—hobbed or machined—has a variety of wall thick 
nesses within itself, yet for proper hardening it must be 
quenched in a uniform manner over-all. For best results, this 
may require some particular metallurgical engineering pro 
cedures. It is, however, of the utmost importance for, if some 
parts of the cavity were to cool too slowly, soft spots and a 
poor die would result. 

As has been indicated, molds or dies of this very low carbon 
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1—After the blank (center) is hobbed, it can be fin- 
ished either to a round or to a square shape before it 
is hardened. However, sufficient material should be 
left to permit finish grinding to size after hardening 
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2—The perfect finish »sbtainable by the hobbing tech- 
nique is evident in the two hobbings—rough (right) 
and square finished (left)—shown cut away in sec- 
tion. No polishing has been done on these cavities. 
Note how much longer the hob (center) is than the cavi- 
ties which have been produced in the steel hobbings 


die steel will not resist abrasion or corrosion as satisfactorily 
Neither 
will they maintain size as accurately throughout the process 


as other die steels which will be mentioned later. 
ing procedure of hobbing, hardening, etc. However, where 
these special characteristics are not required and where 
there are no special problems, the economy and ease of fabri 
cation of this low carbon die steel cannot be surpassed. 
There is another good mold steel which contains approxi 
mately 0.10 carbon, 0.50 manganese, 0.50 chromium and 1.25 
nickel 


While this ts a somewhat higher hardness than the straight 


This is furnished at about 120 Brinell hardness 
iron type, itis still within the hobbing range. In many cases, 
on die steel of this higher hardness, two hobbing operations 
are used with an intervening anneal to relieve the stresses 
set up by these cold working operations. After the cavities 
are shaped, the mold should be carburized at 1600 to 1650° 
F., removed from the furnace and cooled in the box or con 
tainer. For proper hardness, it should then be removed 
from the container, reheated to 1450° F. and quenched in 
either oil or water. The drawing temperature most generally 
used for this is 300° F. Water quenching-is recommended 
for large or heavy sections. 

Heretofore, only the ordinary low carbon die steels have 
been discussed—those to be used when there are no ‘‘special 
problems’’ present. As newer plastic materials are used, 
however, and more accurate and strict tolerances enforced, 
the use of a die steel that aids in control of these factors 
becomes more and more necessary. In this group of die 
steels are the oil-hardening non-deforming types. 

There are two such die steels with somewhat similar anal- 
yses. The first or original type contains 0.92 carbon, 0.32 
silicon, 1.55 manganese, (0.025 max. sulfur, 0.025 max. 
phosphorous and 0.18 chromium. The second contains 0.94 
carbon, 0.33 silicon, 1.23 manganese, 0.025 max. sulphur, 
0.025 max. phosphorous, 0.57 tungsten and 0.44 chromium. 
These die steels are furnished with a maximum Brinell 
hardness of 207, and at this hardness they may be hobbed 
if the impressions are simple and shallow. Even then, the 
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procedure of annealing between successive hobbing opera 
tions is desirable. 

The manufacturing methods used in processing and an 
nealing these steels result in easy machining, and no unusual! 
difficulty will be experienced in this operation. As a matter 
fact, these die steels are rather popular in the plastics i 
dustry because of their ready machinability Annealing 
after machining is also desirable to relieve stresses set uy 
the machining of the die, and this care often prevents pr: 


mature cracking of the mold The heat treatment recon 


mended for the type containing 1.55 manganese is: heat t 
1450° F.. 


obtain a hardness of Rockwell C 60-63 


then oil quench and draw at 350 to 400° I 

For the hardenins 
of the second type—the steel containing tungsten—heat 
1500 to 1525° F 
obtain the same hardness mentioned above 


, oil quench and draw at 350 to 400° I 
These two di 
steels have a number of the desired qualities, but they ar 
still not as resistant to abrasion or corrosion as is sometime 
required. Therefore, it is necessary to select another di 
steel containing more alloys. 

One of these which is now being used to a very great degre 
for machined molds is a type which contains 1.00 carbon 
0.30 silicon, 0.70 manganese, 0.025 max. sulfur and phos 
phorous, 0.25 vanadium, 5.25 chromium and 1.00 moly! 
denum. This die steel can be polished to an unusually high 
luster finish because of the chromium, manganese and moly! 
denum content. It is extremely resistant to abrasion and 
resists corrosion to a much greater extent than any of the 
other die steels that have been mentioned thus far. It i 
virtually non-deforming in heat treatment and air hardens 
by heating to 1750° F. and cooling in still air. For general 
purpose molds or dies, it is drawn at about 400° F., which 


> 


results in a Rockwell hardness of C 62-63 

Because it contains a rather high percentage of alloys, it 
cannot be hobbed with deep impressions. It is furnished at 
about 217 Brinell hardness and at this hardness is not 
cult to machine. For machined molds, it is becoming 1n 


creasingly popular. It is interesting to note that this dx 


steel was used some fifteen odd vears ago for the mold 
which cast the first plastic steering wheel ever mad Phe 
original analysis has been changed slightly as carbon content 


has been reduced from 1.35 to 1.00 This die steel, as well a 
the oil-hardening types mentioned above, is deep hardening 
and self-hardening. Carburizing is not necessary 

Another matter to be considered concerns what can be 
done to die steels to give them resistance to corrosion. It 
would be desirable to say that a certain die steel would resist 
corrosion entirely, but some plastic materials are so strong] 
acid that the problem of entirely preventing corrosion ts not 


completely solved at this time. Research work is in progress 


and the time is not too far distant when the most corrosive of 
all plastic materials may be handled in a die steel mold for 
long production runs. At present, the available stainless steels 
are a step in this direction. One stainless type that is highly 
resistant to corrosion is 18-8 stainless in the Austenitx 
condition. It is soft however. Until this characteristi 
can be changed and some means of case hardening developed 


without impairing the stainless qualities, the material's use 


for molds is not practical. There are, however, three types 


of stainless steels that resist corrosion extremely well. First 
there is the 420 Type containing: 0.35 carbon, 0.35 max 
silicon, 0.35 manganese, 0.025 sulfur max., 0.025 phos 
phorous max. and 13.50 chromium. This type when hard 
ened in oil from 1825 to 1850° F. will attain a hardness of 


abont Rockwell C 53. The high chrome content is respon- 
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sible also for resistance to wear, and molds of Type 420 Stain- 
less will consistently outwear some of the other steels having 
higher hardnesses. 

The second type, or Type 440A, is the one most generally 
used in molds or dies for corrosion resistance. This contains 
0.65 carbon, 0.35 silicon, 0.35 manganese, 0.025 sulfur and 
phosphorous and 17.50 chromium. It is hardened from 1850° 
F. with an oil quench to about Rockwell C 57. While it 
can be hardened in either air or oil, oil hardening is recom- 
mended where large sections are involved. Both these types 
are drawn at 350 to 400° F. and both are of the desirable 
non-deforming type of die steel. In the annealed state, Type 
$20 stainless can be supplied at a Brinell hardness of 170 
whereas the annealed hardness of Type 440A stainless is 
about 207 Brinell. 

There is still a third type of stainless die steel possible for 
use as a plastic mold material. If it is necessary to go a step 
further in order to obtain hardnessés higher than Rockwell C 
57, the use of Type 440B stainless is recommended. This 
contains about 0.85 carbon and 17.50 chromium. Otherwise 
it is similar to Type 440A. This stainless die steel hardens 
from 1850° F. in either air or oil, but will attain a hardness of 
about Rockwell C 60. The 0.65 carbon analysis (or Type 
H40A) has the advantage of greater toughness. In the 
annealed condition, the Type 440B can be furnished at about 
228 Brinell. 

The material discussed up to this point has been steel and 
iron for molds and dies. But a consideration of this subject 
would not be complete without a brief word on tool steels 
used for master hobs. Master hobs and die steels for plastics 
must go hand in hand where a hobbed die or partly hobbed die 
may be used. It should be remembered that a combination 
of a hobbed and machined mold may often prove to be an 
economical procedure. The required piece may be of such 
design that it is not possible to hob the mold completely. 
However, it may, in some cases be possible to hob as much as 
75 to 90 percent of the required cavity. After the hobbing, 
a stress-relieving anneal should be given the metal to make 
possible the machining of that part of the die which could 
not be hobbed. 

The tool steel to be used for the master hob depends upon 
a variety of characteristics. Among these are the type of 
mold material to be hobbed, the depth of the hobbed cavity, 
the intricacy of the mold design and the relative stringency 
of tolerances and specifications. All of these involve a con 
sideration of such measurable factors as freedom from de 
formation or movement in hardening, compressive strength, 
toughness, hardness and ease of hardening and handling. 

In the tool steels, there are many steels that might do a 
satisfactory job as a master hob. From experience, it has 
been determined that a hardness of Rockwell C58 is generally 
found to be satisfactory for this work. Where the design, or 
some other factor, requires a slightly higher or lower hardness, 

it is suggested that the tool steel be hardened to its maximum 
hardness and the proper hardness obtained from the drawing 
temperature. Long drawing times are usually desirable and 
are recommended, with a draw of not less than 4 hr. suggested 
for a cross section of approximately 2 inches. Using this as 
a guide, larger hobs should be drawn proportionately longer. 

Regardless of the type of tool steel used for master hobs, 
freedom from all inclusions, scale or pits and decarburization 
is a specific requirement. Hobbing steels should never be 
carburized. If high temperature salt baths are not available 
or if the all-important hardening furnaces with controlled 
atmospheres so necessary for surface protection are not within 
reach, it becomes necessary to resort to packing for proper 


hardening. After the usual anneal to relieve the machining 
strains set up by the final shaping, the finished hob should 
be placed in a pipe or box with the proper packing material 
to control carburization and decarburization. Packing 
materials used for surface protection have tendencies to either 
carburize or decarburize—depending upon temperature, time 
at temperature or the analysis of the steel being treated 
Grey iron chips, from which the fine particles have been 
sifted, make satisfactory packing material for hardening 
finished hobs. Such a packing material used in the hardening 
container prevents scaling, preserves the fine surface so 
necessary in the finished hob and also holds the carbon of the 
tool steel used within reasonable limits. 

As we mentioned before, there are many die steels that 
would do the job. For the sake of brevity, and to eliminate 
confusion usually caused when a multitude of different 
analyses are offered, the list has been narrowed to but three 
different hobbing steels. Analyses of these three, which are 
believed able to take care of 95 percent of the hobbing tool 


requirements, are as follows 


Cc Si Vin Cr Va Ni Vo 
Steel A 0.54 1.08 0.90 0.37 0.13 2 70 0.41 
Steel B 1.00 0.30 0.70 5.25 0.295 100 
Steel C 1.46 0.30 0.25 11.93 (). 99 0 71 


Heat treatment most generally used for each of these is 


Steel A—Quench from 1600 to 1625° F. . Draw at 400° F 
Hardness Rockwell C 58. This steel may be either air 
cooled or oil quenched from the hardening heat 

Steel B—Air cool from 1725 to 1750° F Draw at 500° F 
Hardness Rockwell C 58 

Steel C—Air cool from 1825 to 1850° F. Draw at 500° F 
Hardness Rockwell C 58 

Of the three hobbing steels suggested, steel A is lowest in 
price. Steel C, because of the special alloys contained, is the 
highest priced tool steel suggested. All three of these will do 
the job required. Therefore, the selection made will depend 
upon the requirement of the particular job involved. For the 
most exacting work, requiring a master hob that does not 
distort during heat treatment and will serve to hob many 
molds and dies without failure, it is good judgment to use the 
very best that can be obtained as represented by steel C 
In the final analysis, which of the three to be used should be 


dictated by good judgment 


Summary 


In conclusion, it is deserving of mention to indicate that 
the trend in plastics mold and die steels is following a path 
similar to that followed in the past by metal forging dies, die 
casting dies, hot and cold metal working dies, etc. When 
these industries were young, emphasis was often placed 
upon the price of the die steel rather than upon the best 
quality that could be purchased for the job. As competition 
increased, tolerances became more exacting and inspection 
became much more critical. It was then that the research 
and study of the tool steel field was highly productive of both 
increased quality and improved economy 

In all research of this kind, it has been the goal of the tool 
steel producer to keep pace with the growth and trends of 
industry. It has been proved-time and again-that a toel or 
die steel-using-industry has much to gain by putting its 
trouble cards on the tool steel producer's table. If this pro 
cedure becomes a habit in the plastics field, and it should be a 
basis for every mold decision, both the plastics user and the 
tool steel producer have much to gain. 
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STRUCTURAL SECTIONS of the R-6 helicopter cabin, made of Fiberglas bonded with 
Cyanamid’s low-pressure LAMINAC, are shown here in process of set-up on a 
simple fixture for forming into shape. No expensive or elaborate dies are necessary 
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plastic curves for Helicopters 


You'd hardly expect to find four major improvements in a single change from metal to plastics! 
Yet that’s what occurred when Sikorsky Aircraft’s R-6 helicopter cabin structure was changed 
from metal to plastic. 


1. The new glass fiber laminated structure — using LAMINAC*, Cyanamid’s low-pressure, self- 
cementing resin—reduced the weight of the cabin frame by almost fifteen per cent. 

2. The noise level was lowered because the material deadens sound. 

3. The finished assembly was a compact, simplified structure made up of only twenty-six sub- 
assemblies glued and riveted together, replacing one composed of several hundred metal parts. 
The laminated sections had even more than the required strength — and, because of the ease of 
their fabrication, it was a simple matter to achieve the finished contours desired. 


4. And of particular importance, the laminated cabin structure could be produced in approx- 
imately half the time! 


Cyanamid’s low-pressure LAMINAC may offer the solution to one of your design or engineering 
problems. We will be glad to send complete information or to work with you in developing 
designs and applications. *Reg. U.S. Pat. Of, 


AMERICAN CYANAMID COMPANY ~- PLASTICS DIVISION 
3@ OQ@C€CESPELARS PLAZA NEW YORK 20, WN. Y. 
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CABIN STRUCTURES for the R-6 inaugurate the use of laminated 
plastics on a volume production basis in this type of 
construction. Here a worker inspects some of the twenty-six 
minor assemblies which form the finished structure. 


R-6 WAR HELICOPTER CABIN STRUCTURES, so light in weight 
they can easily be lifted, are now in full scale production 
at the Mishawaka, Indiana, plant of the United States 
Rubber Company. The helicopter is being built by Nash- 
Kelvinator Corporation to designs of the Sikorsky Aircraft 
Division of United Aircraft Corporation. 
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1—In its intial stage, glass cloth for laminates is barrels full of shiny glass marbles, each of which weighs 


about a quarter of an ounce. 


2—The marbles, which will be melted and drawn into continuous filament 


textile fibers, are formed in the spirals of a special machine. Those containing imperfections are discarded 


Flame-resistant laminate for the Navy 


by LOUIS C. CHESLEY and PRESCOTT C. FULLER* 





oe after the United States entered the war, the 
Navy became aware of the need for a laminated insulat- 
ing material which possessed high flame and arc resistance. 
Cotton-fabric-base phenol-formaldehyde laminates had found 
application in the electrical industry prior to the war because 
of numerous advantages over slate or ebony asbestos panel 
boards, including greater flexural and impact strength, good 
machinability and general ease of fabrication. Furthermore, 
the electrical properties inherent in these laminates were 
sufficiently outstanding to warrant their extensive applica- 
tion in the industry. 

However, for use in the electrical insulation field, phenolic 
cotton-base laminates are deficient in arc resistance.! The 
average arc resistance of a phenolic laminate, when tested by 
the A.S.T.M. methods, is exceptionally low. In addition, a 
laminate which is made of this material has a comparatively 
low combustion point.*: * 

These two deficiencies made necessary the development 
of general- and specific-purpose laminates with the highest 
possible electrical properties. A desire for a board having 
greater physical strengths than those shown by a cotton- 
base laminate was also behind this development work. It 
was felt that an inorganic filler, such as glass or asbestos 
cloth, would increase the flame resistance of the material 
regardless of the type of resin which was used in forming 
the laminates. 





* Plastics Division, American Cyanamid Co 
“Technical Data on Plastic Materials,”’ P.M.M.A., 123 (May 1943). 
*Safeguard against shipboard fires,"" Mopern Prastics 22, 126 


ay 
* A.S.T.M. Bulletin No. 131, 26 (Dec. 1944). 
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A committee was formed consisting of Navy personnel 
laminated insulation material suppliers, and manufacturers 
of electrical control equipment.‘ Owens-Corning Fiberglas 
Corp. was asked to participate because of the physical 
strength and non-combustibility of the glass cloth material 
which they produce. 

Melamine-formaldehyde molding compounds produced by 
the American Cyanamid Co. were at that time being used in 
aircraft ignition parts because of their combination of good 
electrical insulating qualities with a high degree of arc and 
heat resistance. This application suggested the possibility 
of using melamine-formaldehyde resins with inorganic fillers 
to better meet the requirements of the Navy for suitable 
panel-board insulation. 

Consequently, the material company, at its Stamford 
Research Laboratories, undertook to develop a suitable 
melamine resin. In cooperation with other members of the 
committee, the company evaluated melamine resins in com- 
bination with various fillers, and a technique for the produc- 
tion of these new laminates was developed. 

Experimentation was conducted on three types of fillers 
and two types of resins. The fillers tested were cotton 
fabric, asbestos cloth and woven glass cloth. The resins used 
were an unmodified melamine-formaldehyde type and a 
phenol-modified melamine resin. Laminates made from these 
resins and fillers were tested extensively for both physical 


* Manufacturers represented on the committee were: General Electric 
Co., Westinghouse Electric Corp., I.T.EB. Circuit Breaker Co., Formica 
Insulation Co., Continental Diamond Fibre Co., Owens-Corning Fiberglas 
Corp., American Cyanamid oe org Panelyte Division of St. Regis Paper 
Co., Mica Insulator Co., National Vulcanized Fibre Co., Spaulding Fibre 
Co., Synthane Corp., Richardson Co., and Taylor Fibre Co 
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and electrical properties. A study of the test data showed 
that a laminate made with glass cloth and an unmodified 
melamine-formaldehyde resin resulted in an exceedingly 
strong panel exhibiting outstanding electrical properties. 
Arc resistance of around 180 sec. A.S.T.M. test method was 
obtained. It was also found that the laminate would not 
support combustion. 

Subsequently, two major drawbacks appeared. While the 
laminate under “‘as received” conditions shows insulation 
resistance values of about 100,000 megohms, it was found to 
experience a substantial drop in insulation resistance when 
tested under high relative humidity conditions. In addition, 
difficulties were encountered when an attempt was made to 
machine the laminate. So great was the need for this ma- 
terial that work was immediately undertaken to overcome 
these difficulties. Actual operating conditions showed that 
the relative humidity which would cause a great drop in in- 
sulation resistance was very seldom encountered, and that 
under normal humidity conditions, the insulating resistance 
was very high. It was also determined that the use of proper 
tooling equipment, such as carbaloy or diamond-tipped cut 
ting equipment, made fabricating of this glass cloth melamine 
laminate practical. 

At this phase of the investigation, a glass cloth base mela- 
mine resin laminate was accepted for electrical insulation 
purposes. This material is known under the name of Navy 
Type GMG. 


impregnating of glass cloth 


It was found that a more intricate technique of handling 
had to be employed in the impregnation of glass cloth with a 
water solution of melamine resin than was necessary when 
cotton fabrics were impregnated with either a phenolic or 
melamine-formaldehyde resin. Glass fibers, before weaving, 
are treated with a lubricant or oil to prevent their abrasion 
and subsequent breakage during the weaving operation which 
would cause a drop in strength values. This, plus the fact 
that glass fibers are non-absorbent, inhibited resin pickup 
and its adhesion to the woven cloth. In addition, a water 
solution of melamine resin has a high surface tension and low 
viscosity. 

An attempt was made to overcome this particular condition 
by the addition of 20 percent of either ethanol or isopropanol 
in the solvent system. This tended to lower the high surface 
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tension of the resin solution without causing a detrimental 
decrease in viscosity. 

When glass cloth impregnated with a resin solution of this 
20 percent alcohol, 80 percent water solvent system was 
put through the drying operation, severe blistering resulted. 
The blistering was caused by the volatilization of the alcohol 
(which has a lower boiling point than water) and its blowing 
up of the fine film which had formed as soon as the wet resin- 
impregnated cloth passed into the heating zone. As the im- 
pregnated dried cloth traveled over the rollers after leaving 
the drying tunnel, flaking and subsequent large loss of resin 
was experienced due to the breaking of the bubbles or blisters 
formed in the drying phase. 


Further development work 


The next step was the elimination of either the ethanol or 
isopropanol from the solvent system and the use of a very 
small percentage of wetting agent added to an all-water sol- 
vent. This resulted in a smooth, wet coating of resin on the 
glass fabric. However, the treating speed with such a solu- 
tion was considered too slow. 

Concurrent with the development of a suitable solvent 
system, work was carried out on the resin impregnation and 
lamination of glass cloth from which the lubricant had been 
removed by washing with organic solvents. It was decided, 
however, that such washing or lubricating of the glass cloth 
would not constitute a gain in the physical or electrical 
properties and that this extra step was not warranted. 

After the white type laminate had been in service for about 











3—When they are drawn from the fur- 
nace in which the marbles have been 
melted, the continuous filament glass 


textile fibers are so fine that a spe- 








cial light must be thrown on them to 








make them visible to the inspectors 















4—In preparation for the weaving of 
the glass fabric which forms the base 
for this new arc- and flame-resistant 
laminate, the warp yarns must be set up 
parallel to each other on a beam 











PHOTOS 6 AND 6. COURTESY 1.7.6. CIRCUIT BREAKER CO 


5—The glass cloth melamine laminate forms the panel 


board of a large generator and distribution unit 





6—A circuit breaker mounted on a half-inch thick panel 
of glass cloth melamine resin laminate. The arc- and 
fire resistance of this laminated material is of special 
importance in electrical applications of this type 
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seven months, further investigation was undertaken in an 
attempt to increase even further the physical properties of 
this type of laminate. It was found that by heat-treating 
the glass fabric and thus removing a portion of the lubricant, 
better physical and electrical properties were obtained 
Apparently, better impregnation of the fabric was achieved 
resulting in higher bonding strength and better physical 
properties. Whereas the non-pyrolized or non-heat-treated 
glass cloth produced a white laminate, the pyrolized cloth 
resulted in a laminate with a medium brown color. Not 
only did this give the laminate a more uniform appearance, 
but it also reduced the staining that occurs when the white 
panels are wiped with an oily or dirty cloth 

The glass fabric used for this application has a thickness of 
7 mils. Work was also carried out using glass cloth 14 mils 
thick, but it was found that a more uniform laminate resulted 
from the use of the 7 mils fabric. 

A solvent system made of 5 percent N-Butanol and 95 
percent water was next used. Since Butanol has a boiling 
point between 116 and 117° C., this alcohol portion would not 
volatilize at a rate faster than the water component. Blister 
ing was thuseliminated. This led to the discovery that higher 
drying temperatures could be used with the resin, resu'ting in 
faster treating speeds. In a drying tunnel 60 ft. long, where 
an average temperature of about 320° F. is maintained b 
radiant heat from steam coils, speeds of between 10 and 
In contrast, drying temperatur: 


in the range of 270 to 290° F. had resulted in treating spec 


per min. were obtained 
] 
of 5 to 6 ft. per minute. 

The development of this 5 percent N-Butanol, 95 percent 
water solution terminated experimentation with the addition 
of boric acid to a resin solution having an all-water solvent 
system. The use of such a catalyst made the ‘end poimt 
of the drying operation too critical. That is, there was 
danger of overcuring the resin, which would cause very in 
ferior physical properties in the cured laminate 

A 60 percent solids content in the resin solution was found 
necessary to obtain the proper amount of pickup of resin by 
the cloth. A resin content of 36 to 40 percent—determined 
on the basis of the difference between the weight of the im 
pregnated and dried fabric, and the weight of the unimpres 
nated fabric—was found to be optimum, giving the highest 
This property of a 


laminated panel is easily determined and it was used first as 


and most consistent bonding strengths 


an initial criterion to determine whether or not the panel was 
properly cured, and also because it appeared to be the most 
critical physical property. 

A resin content of over 40 percent resulted in quite severe 
crazing on the surface of the panel. Use of less than 36 per 
cent resin content produced a laminate with minimum bonding 
strength which could hardly be tolerated for an application 
of this sort. 

The standard volatile test, which is generally run by heat 
ing weighed samples of the impregnated fabric for 10 min. at 
150° C. and then measuring the loss in weight in terms of 
percentage volatile loss, did not prove adequate. It is the 
opinion of the writers and others that a volatile test does not 
hold when the loss is 4 percent or less. 

Indications were that the flow, or greenness, test would give 
a more accurate measurement of the polymerization of the 
resin as the impregnated cloth passed through the drying 
operation. In order to determine the percentage flow, a 
sufficient number of impregnated sheets, 3 by 3 in., to make a 
finished panel '/;,. in. thick, are laid up and pressed in a hot 
press for from 5 to 7 min. at the pressure and temperature to 
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PHOTOS 7-18, COURTESY AMERICAN CYANAMID CO. 7 


7—A phenolic cotton-filled laminate and a glass fiber 





melamine laminate were both subjected to a temperature 


between 500 and 1000°F. for one hour. Sample at left shows appearance of the phenolic laminate after 10-min. 


exposure. 


Sample at right shows appearance of the glass melamine laminate at the completion of the test 


8—Molded glass fiber melamine tubing showing diversity of shapes and thicknesses which can be formed 


be used in lamimating. The sheets are weighed before 
laminating, the flash is removed after laminating, and the 
laminate is again weighed. The difference in weight should 
range between 2 and 5 percent, based on the weight of the 
unpressed sheets. 


Technique in plant production 


In plant production of glass-melamine laminates, un 
modified melamine-formaldehyde resin is obtained in the 
form of a dry, white, free-flowing powder. Under vigorous 
agitation, 180 Ib. of the dry resin is slowly added to 114 Ib. of 
water in order to obtain a 300-lb. batch. The water may be 
heated to 70° C. to facilitate solubility. After the resin is in 
solution, 6 Ib. of N-Butanol are added, and the resin solution 
is agitated for 10 to 15 min. longer to insure proper mixing. 
Approximately one hour is needed to dissolve the resin in the 
water component, and the resulting solution of 60 percent 
solids in a 5 percent N-Butanol, 95 percent water solvent 
system has a life of at least 48 hours. 

When a Waldron-type impregnator is used, the resin solu 
tion is poured into the dip tank and the fabric impregnated 
by immersion. The squeeze roils should be opened to about 
12 or 13 mils. The temperature in the drying tunnel may be 
anywhere between 270 and 325° F. Speeds of from 10 to 12 
ft. per min. are obtained if the drying temperature is held be 
tween 300 and 315° F., while the speed will be about 6 ft. per 
A flow test 
is run at least once every hour to insure uniform treating, 
and the flow can normally be held at 3 percent. 

At a temperature of 68 to 75° F. and a relative humidity of 
about 40 percent, the impregnated fabric has a storage life of 
several weeks. This fabric may be cut to size by a guillotine 
cutter as it emerges from the treater or it may be stored in 
rolls and cut by a squirrel cage cutter or shears just before use. 

Assemblies are laid up by weight. It was found that in- 
stead of trying to predict the final thickness of a laminate by 
measuring the height of a pile of impregnated sheets or by 
using a definite number of treated sheets, very close tolerance 
in the thickness of the finished panel could be obtained by 
using a certain weight of sheets. 


min. at a temperature of approximately 270° F. 





After the assembly has been built up between polished steel 
cauls, it is placed between the platens of a multiple-opening 
hydraulic press. Pressure of about 1200 p.s.i. is applied and 
live steam is used to heat the press platens to a curing tem 
perature ranging between 140 and 165° C. 

When development work was begun on the glass-melamine 
laminate, it was felt that 140° C. was the optimum curing 
Later, however, it was found that the use of 
did not lower 


temperature. 
higher curing temperatures—up to 165° C. 
either physical or electrical properties. 

Curing time depends upon the thickness of the laminate. 
Generally speaking, one-half hour at the curing temperature 
is sufficient time to press and cure a '/,-in. thick laminate 
while 15 to 20 min. at the curing temperature is sufficient for 
panels '/, to '/, in. in thickness. This does not include the 
time necessary for the press platens to come up to tempera 
ture or for the press to cool after the laminate is cured. The 
laminates are cooled to at least 90° F. under full pressure 
before the press is opened. 

The press platens on both sides of the laminate must be 
heated and cooled at the same rate. This tends to bring the 
cured resin to equilibrium as more rapid cooling on one side 
would cause faster shrinkage of the resin on this side resulting 
in warpage of the laminate. 

After it is removed from the press, the edges of the laminate 
are trimmed and it is ready to be machined before final use 


Machining equipment and techniques 


It was originally thought that the machining of glass fiber 
melamine laminates presented serious problems because the 
reinforcing material is fibrous and quite abrasive. However, 
when the proper tools are used in combination with the 
proper technique, the material can be machined easily with 
ordinary shop equipment operated by machinists with metal 
working experience. 

The panel must be supported when it is cut or must be cut 
from both sides as in shearing. It is recommended that all 
cutting be done toward the stock and that the material be 
clamped and supported. 

The removal of dust and chips, and the cooling of the tools 
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That is, oil coolants cannot be used, and a vacuum system is 
best for removing dust. An air blast directed on the cutting 
tool serves as a coolant and also moves the chips into the 
nozzle of the vacuum system. Water can be used as a cooling 
agent, it is in fact a better coolant than air. However, it must 
be applied in volume, flooding the tool to prevent its combin- 
ing with the fine dust and setting into a hard cake. 

In this machining work cutting speeds must be reduced in 
order to prevent excessive heat and tool wear. Carbide- or 
diamond-tipped tools should be used, tools having no lip and 
a negative rake. 

Driliing*—Regular high-speed drills may be used satis- 
factorily in drilling holes up to */,,in. in diameter. A cutting 
speed of 30 to 60 surface ft. per min. is suggested, with a feed 
ratio of 0.002 in. to 0.004 in. per revolution. Care must be 
taken to prevent splitting of the board when the drilling is 
parallel to the laminations. After the hole is started with a 
standard ground drill, a bottom drill with a slow speed should 
then be used. 

Carbide-tipped drills specially designed for plastics should 
be used for drilling holes larger than */,,inch. Where a high 
rate of heat cannot be reduced, solid Stellite drills are sug 
gested. Large holes in thin laminates can be cut with a fly 
or gasket cutter or they may be sawed with a circular saw 
tooth cutter. They also may be cut in a lathe, boring mill or 
milling machine. 

Punching—Standard punch-press equipment is used with 
these laminates. The punch should be soft brass, slightly 
concave on the face, and should be a sheared fit. The mini- 
mum distance between the holes and the edge of the sheet 
should be three times the thickness of the sheet. Punched 
holes should not be any smaller in diameter than the thickness 
of the sheet. 

Sawing—Standard metal-cutting band saws give best re 
sults. Hand metal-cutting saws may be used and abrasive 
saws are satisfactory for cutting out blocks. Some fabrica 





* The more important phases of technique used in actual machining are 
covered in the graphs on drilling, punching, sawing, grinding, turning, 
tapping and milling, extracted from a report by Frank E. Allen, chief engi 
neer, Research Dept., Owens-Corning Fiberglas Corp 


9—The white type glass fiber melamine laminate which 
contrasted with the brown laminate which employs the heat-treated glass fabric. The streak of dirt on the 
white board indicates how much more easily this material is soiled. 10—After 10-min. exposure to arcing produced 


by a potential of 60,000 volts, the laminated panel 








tors use stone working equipment, such as the dual-column 
cutting machine utilizing saw blades or abrasive wheels. 

Grinding and sanding—The endless-belt type of sander is 
recommended, although a disk cylinder or drum sander can 
also be used. 

Turning—Metal cutting lathes with carbide-tipped tools 
are used with speeds of 100 to 150 surface ft. per min. and a 
feed of 0.010 in. per revolution. 

Tapping—Laminates must be clamped when the tapping 
is done parallel with the lamination, and the edges of the 
hole should be chamfered and supported. Water is a good 
tapping medium. High-speed nitrated and chromium 
plated taps are best, and 3-fluted or 2-fluted spiral gun taps 
are recommended. 

Milling, planing and shaping—Tungsten-carbide-tipped 
cutting tools should be used in all these operations. Tools 
must be set so that the cut is a shearing action from the sur 
face of the work backward and down. Thin sheet laminates 
may be cut by hand or with foot-power square shears, such 
as those used for thin sheet metal. 

In its earlier stages, this project involved the use of flat 
assemblies only. As more test data became available, it 
appeared that a diversity of applications was feasible. The 
fabrication of molded rods and tubing was attempted using 7 
mils glass fabric impregnated with melamine resin. How 
ever, for tubing with a small I. D. (less than */, in.) the use 
of a thinner glass cloth is helpful. The heavier glass cloth 
impregnated with a melamine resin is stiff and difficult to 
wind on a small diameter mandrel. Rolled tubes produced 
from this material are still not satisfactory. When the im 
pregnated fabric is passed over the heat roll to soften the 
resin and facilitate bonding in the rolling operation, the 
temperature of the hot roll is sufficiently elevated to further 
advance the polymerization of the resin, thus giving low 
bonding strengths. 

When pressures are used in the final curing stage, this factor 
of further polymerization is not detrimental to the physical 
properties of the cured laminated rod or tubing. A some 
what higher flow percentage (Please turn to page 190) 


incorporates the non-pyrolized glass fabric is here 


shows no tracking or other electrical deterioration 


10 














































|-column 
eels. 

ander is 
ader can 


ed tools 
n. and a 


tapping 
s of the 
} a good 
romium- 
fun taps 


e-tipped 

Tools 
the sur- 
minates 
rs, such 


> of flat 
lable, it 
e. The 
using 7 

How- 
the use 
ss cloth 
icult to 
roduced 
the im- 
‘ten the 
on, the 
further 
ing low 


is factor 
»hysical 
\ some- 


ve 190) 


s here 


on the 
oduced 
oration 


10 











~ 


Rim, mouthpiece, and handle of the Navy mega- 
phone are produced from black Tenite by extru- 
sion and injection-molding. Extruded in a V- 
shaped profile, Tenite rim stock is coiled to shape 
while still plastic for convenient handling and 
assembly. When cut to lengths, it is slipped over 
the edge of the coated paper megaphone and ce- 
mented in place. The ends are bonded together 
with an acetone solution. The molded mouth- 
piece is also cemented; the molded handle is 
fastened to the side by rivets. 

Tenite is extruded in a wide variety of strip, 
angle, and channel shapes. Available in all colors, 
it makes decorative as well as functional trim for 


furniture, wallboard, terrazzo flooring, and glass 


Tensile trim by 


Me gaphe ne oY 


doors. Extruded in tubular form, this tough, vir- 
tually unbreakable plastic is proving suitable for 
many types of conduits, rollers, handles, and con- 
tainers. To obtain further information about the 
uses of Tenite, write TENNESSEE EASTMAN 
CORPORATION (Subsidiary of Eastman Kodak 
Company), KINGSPORT, TENNESSEE, 


TRMIE 


an Eastman Plastic 






fuburn Button 
Works, Inc and 
} vfruded Plastics Ine. 
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Short-time static tests and creep tests 
of a paper laminate 


by W. N. FINDLEYT and W. J. WORLEYT 





Ey ttt staat rapes laminates are among the recent 
developments in the plastics field which are of consider- 
able interest as aircraft materials. These laminates, made 
from special Mitscherlich paper impregnated with special 
resins and molded at low pressures, are currently finding a 
number of applications in which the load-carrying character- 
istics of the material are important. Three examples of such 
applications are aircraft wing tips, ammiunition boxes and 
fuselage sections. The tests reported in this paper were un- 
dertaken in order to provide needed information on the 
static strength and creep characteristics of this material. 

The following tests were performed at a temperature of 
77° F. and a relative humidity of 50 percent: static tension 
tests of specimens cut parallel and transverse to the grain of 
the paper; compression tests of specimens cut with the grain 
and across the grain; torsion tests of specimens with the long 
axis cut parallel to the grain of the paper; and creep tests at 
eight different values of stress under tension loading of speci- 
mens cut parallel to the grain. Values of compressive strength, 
yield strength and modulus of elasticity were obtained from 
all of the static tests. All static tests were conducted at 
nearly the same rate of tensile strain. 

Several investigators have reported creep tests of both 
thermoplastic (1, 3, 4, 6, 7, 8)' and thermiosetting types (2, 5, 
9, 10, 11) of plastics. Most of the reported tests have covered 
only a very limited range of stress values and in many cases a 
limited duration—from 1 or 2 hr., in a few cases, to 1000 o1 
2000 hours. As far as the authors are aware, no creep tests 
of a Mitscherlich paper laminate have been reported. 


Material 


The laminate for these tests was supplied by Taylor Fibre 
Co., in December 1942, and was made of high-strength Mit- 
scherlich paper bonded with a low-pressure type of phenolic 
resin. The Mitscherlich paper was made from wood pulp by 
the sulfite process. It was manufactured by Wisconsin Water 
Power and Mfg. Co., and had the following characteristics: 


Ream weight (480 sheets, 24 by 36in.)....... 30.8 Ib. 
0 OS eS SPP ere 3.3 points 
Dias civkcten cs cdacbs vies 00 scares 30.3 p.s.i 
Gurley densometer test.................... 20.4 sec 





* Presented at the 1944 Annual Meeting of the American Society for 
ui in New York and published here through the courtesy of 
that “ 

t Assistant professor and instructor, respectively, of Theoretical and 
Applied Mechanics, College of i , University of Illinois. 

1 Nambers in parentheses refer to the reports and papers appearing in the 
list of references appended to this paper. 


Absorbency (5 min. in 16ths of aninch)...... 10.5 
Tensile strength with the grain (1 in. wide). .32.3 p.s.i. 
Tensile strength across the grain (1 in. wide). .11.6 p.s.i. 


Bakelite Corp. manufactured the single-stage resin (BV-16- 
238) and the catalyst (BK-16-253) used in setting the resin. 
As received, the viscosity of the resin was 1389 centipioses at 
80° F. For impregnating the paper the resin was mixed with 
a specially denatured alcohol. After the paper was impreg- 
nated, part of the volatile matter was driven off. The dif- 


1—Specimens were machined from the laminated sheet to 
the measurements indicated in this drawing. The cross 
hatch lines indicate the direction of the laminations 
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2—Apparatus for tension tests. (A) indicates templin 
wedge grips for holding specimen; (B), gage length ex- 
tensometer; (C), light coil spring for suspending ex- 
tensometer. 3—This chart presents tension test data 
for specimen cut parallel to the grain of the paper 
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ference between the use of this resin for low-pressure and high- 


pressure laminating was that less volatile matter was drive: 


off when the paper was to be laminated at low pressure. 
The laminate was supplied in a sheet 48 by 48 by '/: in 


thick and was designated by the manufacturer as TV2 grad: 


XMLP. The molding cycle consisted of 30 min. heating at 

platen temperature of 325° F. and a pressure of 230 p-s.i 
followed by 30 min. cooling. Grain direction of the paper wa 
the same throughout the laminated sheet. The resin conten 
of the laminate was 42 percent and the volatile matter wa 
‘/, of 1 percent, according to A.S.T.M. Standard D 229-43.* 


Specimens 


The specimens used are shown in Fig. 1. The tension an 


compression specimens were machined from the sheet in ea 


of two directions, one group with their axes parallel to the 


direction of the grain of the paper and one group with their 


axes perpendicular to the grain. The torsion and creep speci 


mens were both cut from the sheet with their axes parallk 
tothe grain. All specimens were cut from the sheet with thei 


longitudinal axis parallel to the plane of the laminations 
The tension specimens (Fig. la) were machined on a shaper t: 
the dimensions shown. Half of the tension specimens wer 


then altered by filing the minimum section at the center so a 
to produce a gradual taper from 0.50 in. wide at the ends 
the gage section to 0.01 in. undersize at the center. 


The compression specimens were turned on a lathe to th 


two lengths shown in Fig. 1) and c. The 2-in. specimen wa 


used to obtain stress-strain relationships. The short specime 
was used to obtain ultimate strength values only. The tor 
sion specimens were also machined by turning in a lath 
Considerable difficulty was encountered in turning this | 
inated material for the torsion and compression specime: 
because of its tendency to chip when cutting against t! 
laminations. This difficulty was minimized by using hi; 
cutting speeds and by frequent honing of the cutting tool 
The creep specimens (Fig. 1c) were cut from the origin 
sheet with a milling cutter in such a manner that the 
side of the specimen was perpendicular to the plane 
sheet. The reduced section and radii at the end were form: 


on a shaper. 



































* See 1943 Supplement of Book of A.S.T.M. Standards, Part III, p. ¢ 
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4—The tension test data obtained for a specimen whose 
axis was across the grain of the paper are shown in 
this diagram of stress versus strain and time versus 
strain. Modulus of elasticity was determined from the 
slope of the initial part of the stress-strain curve 
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5—-Compression test data are shown in this chart for a 


specimen which was cut across the grain of the paper 


All specimens were finished by sanding with No. 3, emery 
paper. They were then placed in a room which was main 
tained at a constant temperature of 77+1° F. and constant 

> 


relative humidity of 50+2 percent, and were allowed to re 
main in this room for at least two weeks before the tests 


Short-time tension tests 


Short-time tension tests were performed on specimens as 
shown in Fig. la. These specimens were tested in tension on a 
10,000-Ib. 4-screw machine. This was a beam-weighing ma 
chine equipped with a separate variable speed drive. The 
specimens were held in Templin wedge grips (A im Fig. 2) 
mounted in such a way as to provide an axial load on the 
specimens. The strain of the specimen was measured by 
means of a Moore-Hayes 2-in. gage-length extensometer 
(Bin Fig. 2). This instrument provided a multiplication such 
that one division on the dial indicated 0.0001 in. per in. strain 
in the specimen. In order to make it unnecessary for the 
specimen to support the weight of the extensometer and to 
prevent damage to the instrument if the specimen should 
fracture while the extensometer was attached, the latter was 
suspended by means of the light coil spring C shown in Fig. 2. 

Tension tests were performed to determine the tension prop 
erties of the material in two directions—parallel and perpen- 
dicular to the grain of the paper. Two sets of tension tests 
were run for each direction—one in which the stress-strain 
characteristics were determined and another in which only 
the ultimate strength was obtained. In the former group the 
gage section of the specimen was straight, and readings of 
load, deformation and time were obtained simultaneously 
In the latter case only 
For this latter purpose 
those specimens were used whose widths were reduced at the 
center to 0.01 in. less than at the ends of the test sections. 
Chis reduction in width was found necessary in order to cause 
the specimen to fail at the middle of the test section. Straight 
specimens failed at the shoulder as a result of the stress con- 
centration at the fillet. 

A preliminary test was made to determine the rate of testing 
speed required to produce a rate of tensile strain of about 


All succeeding tests were run 


throughout the duration of the test. 
the load at fracture was recorded. 


0.0016 in. per in. per minute. 
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6—Data obtained in a compression test of a specimen cui 
parallel to the grain of the paper are diagrammed here. 
7—In this apparatus, used for compression tests, (A) 


indicates the compression tool used to minimize the ef- 
fect of possible eccentric Joading and (B) indicates 
the compressometer which was used for determining strain 
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Tasie I.—-Tension Tests on A HiGu-StrRenctu Paper LAMINATE 











1X 
3x 


Average 
4X 
5X 
6X 


Average 





Direction 





Modulus of ——————Yield strength —_—_—_—— Ultimate Rate of 
elasticity, E 0.05 percent offset 0.2 percent offset strength strain of load 
p.s.4. p-.s.4. p.s.4. p.s.4. per min. 
2,250,000 13,600 19,000 20,400 0.0013 ) 
2,270,000 10,300 16,600 19,400 0.00051 | 
2,190,000 12,100 18,400 20,300 0.0013 
2,240,000 12,000 18,000 20,000 . Parallel to grair 
19,500 0.0013 of paper 
20,200 0.0013 
19,200 0.0013 
call ti o's 19,600 
0,990,000 7900 10,000 11,800 0.0019 
1,110,000 7100 9400 11,700 0.0012 
1,140,000 7500 12,100 0.0013 
1,080,000 7500 9700 11,900 Perpendicular t 
11,700 0.0013 grain of paper 
11,600 0.0013 
12,000 0.0013 
11,800 








at or near this rate of strain, which had been selected to permit 
correlation between the results of these tests and tests per 
formed by the authors on other materials. It corresponds 
roughly to the rate of strain produced by testing machines 
operated at a head speed of 0.05 in. per minute. However 
it should be noticed that different machines, and even differ 
ent materials tested in the same machine at the same rate « 

cross-head motion, will not in general produce the same rate of 
strain in the specimen. This is because of differences in the 
relative stiffness of the machine, the specimen and the auxili 
ary gripping apparatus. 

The rate of strain, rather than the rate of increase of stress 
as used by some investigators, was made the same in these 
tests because the same rate of strain can be used without 
difficulty in testing materials which differ widely in modulus 
of elasticity. If such materials are tested at the same rate of 
stressing, the required testing machine speeds become exces 
sive for materials of low modulus, and the rate of strain be 
comes too high to follow with ordinary equipment. 

Both the tension tests and the compression tests were per 
formed outside of the air-conditioned laboratory. The tem 
perature of the testing room was about 75° F. and the relative 
humidity was variable. In order to minimize the effect of 
possible differences in temperature and relative humidity, 
the specimens were placed in an insulated box during the time 
the specimen was being transferred from the conditioned 
laboratory to the testing machine and the tests were conducted 
within 5 to 10 min. after the specimen was removed from the 
insulated box. During the test, readings of load, deformation 
and time were recorded up to a load within a few percent of 


8—Jn this torsion-testing machine, a pendulum-weigh- 
ing system consisting of a twisting head (A), a specia/ 
chuck (B) attached to the shaft of this head and a sec- 
ond chuck (C) attached to the axis of the pendulum (D), 
is used as a torque measuring device. 9—A detrusion 
gage with 2 rings (A), a removable spacer (8), a cir- 
cular scale (C), 2 10-in. arms (D), and adjustable 
pointers (E), used in measuring angle of twist in torsion 
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the load at which failure was expected. The extensometer 
was removed before failure. 

From these data the stress and strain were computed. 
Then diagrams of stress vs. strain and time vs. strain were 
plotted. An example of such a plot for a tension test of a 
specimen whose axis was parallel to the grain of the paper is 
shown in Fig. 3, and a similar plot for a tension test of a speci- 
men whose axis was across the grain is shown in Fig. 4. The 
modulus of elasticity was determined in each case from the 
, slope of the initial part of the stress-strain curve. The yield 
; strengths’ at 0.05 and 0.2 percent offset were determined by 
noting the values of stress at points C and E in Fig. 3, respec- 
tively, at which a line CD or EF drawn parallel to the initial 
tangent line AB, and offset from the tangent line by 0.05 and 
: 0.2 percent, crossed the stress-strain line. 

The rate of strain was determined from a time-strain curve 
by measuring the reciprocal of the slope of this curve in the 
region just below the value of strain above which the stress 





ake 


was no longer proportional to strain (point A, Fig. 3). The 
tangent line used is shown in each figure. 
Results of the tension tests are shown in Table I. The 


average value of the modulus of elasticity parallel to the paper 
grain was found to be 2,240,000 p.s.i. No significant differ- 
ence was observed between the strengths determined with the 
two different types of specimens. The ultimate strength of 
the straight specimens averaged 20,000 p.s.i., and the ultimate 
strength as obtained from the tapered specimens averaged 
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19,600 p.s.i. The average yield strength at 0.05 percent offset 
10—Torsion test data for a specimen cut parallel to the 
* See A.S.T.M. Standard Definitions of Terms Relating to Methods of > 
Testing (E-6-36) 1942 Book of A.S.T.M. Standards, Part fri. p. 849. grain of the paper are shown graphically in this chart 
TABLE iI.- Compnnssion Tests « ON A . Haow- STRENGTH Parse LAMINATE 
Specimen Modulus of - ——— Yield strénagh ~ Ultimate Rate of 
number Elasticity, E 0.05 percent offset 0.2 percent offset strength strain 
p.s.1. p.s.t. p.s.4. p-.s.4. per min. 
2 in. long ) 
1 2,370,000 7300 9200 19,600 0.0031 
2 2,360,000 6600 8600 0.0015 
3 2,270,000 6500 8500 0.0014 
5 2,220,000 6400 8400 0.0014 
6 2,220,000 7100 8800 0.0015) 
Average 2,290,000 6800 8700 
1 in. long 
1’ 17,800 0.0022 
2’ 17,500 0.0022 
3’ 17,900 0.0022 
4’ 17,600 0.0022 
Average 17,700 
2 in. long 
1X 1,290,000 4400 6700 osu 0.0011 
2x 1,280,000 4800 7000 16,200 0.0015 
3X 1,250,000 4800 7200 ° 15,500 0.0015 
5X 1,290,000 4700 7000 15,000 0.0015 
6X 1,340,000 4500 6800 15,200 0.0015; 
Average 1,290,000 4600 6900 15,500 
1 in. long 
Zz 14,400 0.0015 
2x’ 14,300 0.0015 
3X’ 13,800 0.0015 
4x’ 13,800 0.0015 
5X’ 15,500 0.0015 
Average 

















the 





11—-Fractured specimens: (a), tension specimen seen flat- 
wise; (b), tension specimen, edgewise; (c), long compres- 
sion, (d), short compression and (e), torsion specimens 


was 12,000 p.s.i., and at 0.2 percent offset, was 18,000 p.s.i 

The result of the tests of specimens cut crosswise of the 
grain of the paper showed that the modulus of elasticity in this 
direction was 48 percent of the modulus in the direction of the 
grain, the ultimate strength across the grain was 60 percent 
of the tensile strength with the grain, and the yield strengths 
at 0.05 and 0.2 percent offset were 63 and 54 percent, respec 
tively, of the values which were obtained from tests parallel to 
the paper grain. 


Short-time compression tests 


Short-time compression tests were performed to determine 
the compression properties in the same two directions as the 
tension tests, namely, parallel and perpendicular to the grain 
of the paper. Compression specimens were tested in the same 
machine as the tension specimens, and under the same ter- 
perature and humidity conditions. In order to minimize the 
effect of possible eccentric loading, the compression specimens 
were tested by using a compression tool (A, Fig. 7) placed be- 
tween the platen of the testing machine and the loading 
head. A compressometer (B in Fig. 7) of one to one ratio 





having a 0.0001-in. dial gage and 1-in. gage length was used 
to determine the strain. Asin the case of the tension tests, 
the instrument was supported during the testing on a light 
coil spring. 

Two different shapes of specimen were required, one to de 
termine stress-strain relations and another for the ultimat 
strength tests. These specimens are shown in Fig. 1. The 
2-in. specimen (I1/- = 16)‘ was used with the 1-in. gage lengt! 
compressometer to determine the stress-strain relations. The 
l-in. specimen (l/r = 8) was used to find compressive strength 

During the compression tests of the 2-in. specimens, read 
ings of load, deformation and time were recorded. From these 
data the stress and strain were computed, and diagrams of 
stress vs. strain and time vs. strain were plotted. Figure 6 
shows these two curves for a compression test of a specimen 
cut parallel to the grain of the paper, and Fig. 5 shows the 
same two curves for a specimen cut crosswise of the grain 
The modulus of elasticity, yield strength at 0.05 and 0.2 per 
cent offset and the rate of strain were determined from these 
curves in the same manner as described for the tension tests 

Results of the compression tests are shown in Table I] 
The average value of the modulus of elasticity with the grain 
of the paper was 2,290,000 p.s.i. The compressive strength 
as measured from the short specimens, was 17,700 p.s.i. One 
of the long specimens was tested to failure at 19,600 p.s.1 
No satisfactory explanation has been found for this higher 
strength—lower strength was expected because of column 
action. The small variation in temperature which may have 
existed was not enough to produce such a large change, nor 
was it likely that the difference in rate of strain would pro 
duce as much effect as noted. The rate of strain in the l-in 
specimens was determined by comparing the loading rate with 
the loading rate in a 2-in. specimen. 

The result of tests of specimens cut crosswise of the grain 
of the paper show that the modulus of elasticity in this direc 
tion was 56 percent of that parallel to the grain, the compres 
sive strength across the grain was 81 percent of the strength 
per 


with the grain, and the yield strengths at 0.05 and 0.2 
cent offset were 68 percent and 79 percent, respectively, of the 
lengthwise test values. 


*1/r is the ratio of the length of the specimen to the radius of gyration of 
the cross section of the specimen. 


12—A steel rack used for 
long-time tension creep tests, 
with loading levers, speci- 
mens, extensometers and aux- 
iliary equipment. Twenty-two 
specimens can be suspended 


from this rack simultaneously 
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Short-time torsion tests 


The special torsion testing machine used for these tests is 
shown in Fig.8: The machine was constructed as an attach- 
ment for a low-capacity tension testing machine. The 
pendulum-weighing system of the tension testing machine was 
used as the torque measuring device for the torsion machine. 
his was accomplished by attaching to the tension machine a 
twisting head (A, Fig. 8) driven by a double worm drive. A 
special chuck B was attached to the shaft of this twisting head 
und another chuck C to the axis of the pendulum D. These 
chucks were designed to apply a torque to the specimen with 
little danger of bending the specimen at the same time. This 
1ction was further assisted by mounting the specimen on cen 
ters and applying the torque as a couple by means of adjust- 
able screws. 

rhe gage used for measuring the shearing strain is shown in 
It was designed to accommodate materials whose 
ultimate shearing strain was relatively small and also ma 
terials which might twist two or three revolutions in a length 
of 2inches. The instrument consisted of two rings (A, Fig. 9) 
which were slipped over the specimen and fastened to it by 
three adjusting screws in each ring. A gage length of 2-in. 
was Obtained by use of a removable spacer B. To one of the 
rings was fastened a circular scale C for measuring large angles 
of twist. Two 10-in. arms O fastened to the same ring carry 
scales on the end which were used to measure small shearing 
strain. Adjustable pointers E were attached to the other ring 
so as to indicate the readings on their respective scales. 

Torsion tests differ from tension and compression tests in 
two important respects. They differ in respect to the state 
f stress developed and in respect to the stress gradient. 
The state of stress may be defined in terms of the ratio 
Tmax./Tmax., that is, the ratio of the maximum tensile stress 
to the maximum shearing stress at a point in a stressed mem- 


Fig. 9. 


ber. In a tension member this ratio is 2, while in a torsion 
member itis 1. Thus some materials may behave much dif 
ferently in the two types of tests. The stress gradient is a 
measure of the distribution of stress over the cross section of a 
member. It has a value of 0 in a tension member, but can 
never be 0 in a torsion member. The magnitude of the stress 
gradient in a torsion member depends on the stress and the 
diameter of the member. The measured strength of a ma 
terial may be influenced by the stress gradient so that this 
factor may also produce different results in the tension test 
and the torsion test. 


Laminated materials such as the Mitscherlich paper plas 








In this figure, (A) is 
the specimen; (B), the rod (C), the grips; (D) lever- 
type instrument with 


13—-Creep measuring apparatus. 


traveling microscope; (E), the 
lever; (F), a stationary arm and (G), a spring clip 


tic reported herein are anisotropic; that is, their properties 
are not the same in all directions. In the tension and com 
pression specimens cut with their axis parallel to the lamina 
tion, the maximum tensile stress is in the same direction 
throughout the test specimen. However, in a torsion speci 
men cut with its axes parallel to the lamination, both the 
tension and the shearing stresses have different directions 
(relative to the axes of the laminated sheet) at different points 
around the circumference of the specimen. Thus the equa 
tions for stress and strain for torsion of an isotropic member 
cannot be expected to indicate accurately the stress or strain 


in this anisotropic material. Nevertheless, the following 
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15—-Diagram showing effect of stress on rate of creep 
and (m + C,). Open circles indicate creep rate obtained 


equations developed for isotropic materials were used here to 
give nominal values of shearing stress and strain as a basis for 
comparison. The equation for shearing stress in a circular 
member of an isotropic material subjected to torsion is 
rt = Tc/J and the equation for shearing strain is y = 6/1. 

In the case of a laminated material, the torsion test may 
serve as an indication of the relative shearing strength of the 
bond between laminations. That is, in a laminated material 
failure is most likely to take place by shearing parallel 
to the laminations. 

Short-time torsion tests were performed on specimens (Fig. 
1d) cut from the sheet with their longitudinal axis parallel to 
the grain. In order to provide comparable conditions be 
tween tension, compression and torsion tests, it was found 
desirable to have equal rates of strain for all tests. Therefore, 
to accomplish this, the rate of tensile strain was kept as nearly 
the same as possible in all three types of tests. In a circular 
torsion member the maximum tensile stress occurring at a 
point acts on a plane at 45° to the plane of the maximum shear 
ing stress and is equal to the maximum shearing stress. 
Hence, the shearing rate of strain can be computed from the 
tensile rate of strain by the relation dy/dt = E/G-de/dt 
where dy/dt is the shearing rate of strain, de/dt is the tensile 
rate of strain, and £/G is the ratio of tensile modulus of elas- 
ticity to shearing modulus. This equation also is inexact 
owing to the anisotropic character of the material. The re- 








TABLE III—Torsion Tests on A H1GH-STRENGTH PAPER 











LAMINATE 
er Soa Axis of Specimen Parallel to Paper Grain . 
Shearing 
modulus Stress at Modulus 
Specimen of elasticity, Initial of Rate of 
number G fracture rupture strain 
p.s4. p.s.4. p.s.4. per min. 
2 285,000 2240 3000 0.0016 
3 295,000 2550 3000 0.015 
4 294,000 2540 3120 0.0064 
5 294,000 1750 2900 0.011 
6 296,000 1890 3050 0.012 
7 291,000 2370 3170 0.011 
8 272,000 1960 2580 0.013 
Q 292,000 2140 2400 0.013 
10 282,000 2290 2480 0.013 
ll 292,000 2260 2460 0.013 
Average 289,000 2200 2820 
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16—The effect of stress on the total creep for four 
different time intervals is indicated in this chart 


quired rate of strain was determined from the value of G 
determined in a preliminary test. The resulting shearing rat« 
of strain required was 0.012 per min. which was rather fast 
owing to the low value of G. Thus it was possible to obtain 
relatively few test points in elastic range at this rate of test. 

During the torsion test simultaneous readings of torque 
angle of twist and time were recorded. The nominal shear 
ing stress at the surface of the cylindrical specimen and the 
nominal shearing strain were computed from the relationshi; 
given above. 

Curves of shearing stress vs. shearing strain and time vs 
shearing strain were then plotted as in Fig. 10. The shearing 
modulus of elasticity G and rate of shearing strain were deter 
mined as in the case of tension tests. The torsion tests dif 
fered from the tension and compression tests in regard to shapx 
of stress-strain curve. In the torsion tests, the stress in 
creased as a linear function of strain up to a certain point at 
which initial failure or structural damage took place, that is 
large increase in strain took place at nearly constant stress 
The torque was then increased more gradually to a maximum 
value at which more general damage or failure took place by 
splitting parallel to the laminations. For the torsion test 
the value of stress at which the initial failure took place was 
reported rather than a yield strength corresponding to a speci 
fied offset. 

The results of torsion tests are tabulated in Table III. The 
average value of the modulus of elasticity in shear as deter- 
mined from equations for isotropic material was 289,000 p.s.i 
The ultimate shearing strength (modulus of rupture in tor- 
sion) was 2820 p.s.i., and the average shearing stress at the 
initial failure of the glue bond was 2200 p.s.i. 


Mode of failure 


Representative fractured specimens from the short-time 
tension, compression and torsion tests are shown in Fig. 11 
Two views of failed tension specimens, a and 5, are shown. 
A tendency to shatter and split along the laminations was 
noticed in many specimens. Characteristic failures of both 
2-in. and 1-in. compression specimens ire shown in Fig. 11c 
andd. The long specimens tended to fail by splitting parallel 
to the load, then buckling. The short specimens failed diagon- 
ally across the laminations on planes of maximum shear. A 
failed torsion specimen is shown in Fig. lle. This failure re- 
sulted from splitting along laminations with occasionally a 
segment breaking off. (Please turn to page 190) 
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by FRANK W. REINHART* 


Preparation of test specimens with a 
diamond-impregnated cutting wheel 








@ of the problems encountered in obtaining engineer- 
ing data for the various types of glass-fabric laminates 
and mineral-filled plastics is the preparation of satisfactory 
test specimens. Not only are these materials difficult to 
machine but, in addition, thete is a lack of skilled machinists 
needed to make good test specimens. Furthermore, the cost 
of machining these test specimens is high. A technique is 
described in this paper for making test specimens of these 
materials which does not require the services of a skilled 
machinist and consumes less time—hence is less expensive 
than the usual machining process. 

Experience in the Organic Plastics Laboratory at the Na 
tional Bureau of Standards has indicated that the diamond- 
impregnated cutting wheel' is suitable for preparing test 
specimens of glass- and mineral-filled plastics, all thermo- 
setting plastics and a few thermoplastics. 

This cutting wheel was originally developed for cutting 
quartz, glass, tile, ceramics and all hard, brittle materials. 
It is made of a copper or steel plate which has diamond dust 
cemented in slots cut in the outer edges, and has an operating 
speed of 4000 to 4500 ft. per min. on the periphery. A stream 
of water is used for cooling; the flow is approximately 20 gal. 
per hour. The wheel is not satisfactory, however, for cutting 
metals, some thermoplastics, rubber and soft materials. 

It is practically impossible for an operator to be injured 
by the cutting edge of the machine; a finger may ibe held 
against the wheel while it is running without producing a cut 
or scratch. The machine used in this laboratory (Fig. 1) has 
a movable bed plate on which the material to be cut is laid. 
The rotating wheel is clamped in one position, the height of 


* National Bureau of Standards. 

1 These cutting wheels are made by the following manufacturers: the 
Carborundum Co., Felker Manufacturing Co. and Anton Smit and Co. 
The Felker wheels are sold under the name of “Di-Met Rimlock”’ and the 
Smit wheels under the name of “Terra Kutter."" The Felker Manufacturing 
Co. also makes machines for using the wheels, one of which is shown in Fig. 1. 





1—Equipment used for the preparation of test specimens 
of Jaminated plastics with a diamond abrasive wheel 




































2—Three views of the completed tensile-shear specimen 
and the blank from which it is prepared. The specimen 
is grooved when it is pushed directly under the cut- 
ting wheel which has been elevated above the table 





3—A clamping device for the preparation of the tensile 
The blanks are held on edge in the attach- 
ment which, in this case, is made from salvaged brass 


specimens. 








4—Three specimens of tensile blanks are set in place 
in the clamping device, in preparation for cutting 
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5—The specimens are shown in position, preliminary to 
the cutting of a reduced section of tensile specimen 


the edge of the wheel being adjusted above or below the slot 
in the bed plate. 

Cut edges of specimens made with this abrasive wheel are 
as good as and, in many cases, better than those made with 
milling cutters and grinding wheels. There are no. evidences 
of delamination or decomposition of the cut plastic. Also, 
this method of cutting is faster than band saw cutting, milling 
or grinding. Simple straight cuts with this wheel are used 
for cutting up large sheets, for preparing flexure, compressive 
water-absorption, resin-content and density test specimens, 
and for making rectangular blanks for various purposes. 

Using this machine, no difficulty is experienced in cutting 
the sides of an 8-in. long piece of plastic so that they are par 
allel to within 0.005 inch. With a little care and the proper 
technique, 8-in. long pieces can be so cut to within 0.001 inch 
Most of the difficulty in cutting more precisely with this par 
ticular machine is attributable to variations in the movement 
of the bed plate. Machines of greater precision are manu- 
factured, but they are not large enough to be used for cutting 
most plastic test specimens. In cases where the precision of 
the machine shown in Fig. | is not adequate, it is used to cut 


7—The tensile specimen is shown in position prepara- 
tory to the operation of cutting the tapered section 
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6—Cutting operation to produce reduced portion. Arrows 


indicate movements of clamping device holding specimen 


the blanks for more precise machining, since carefully made 
blanks reduce the time required for milling or grinding. 
Notched tensile-shear test specimens (plywood type) are 
being prepared with this machine. For this work, the cutting 
wheel is elevated above the table so that a groove is cut in a 
rectangular bar of plastic when it is pushed under the wheel 
The blank and three views of the completed specimen are 


shown in Fig. 2 


Preparation of tensile specimens 


A technique has been developed whereby tensile specimens 
with a reduced section to meet the requirements of Method 
No. 1011 of Federal Specification L-P-406a are readily pre 
pared. Rectangular blanks, approximately */,-in. wide by 
10 in. long by the thickness of the material, are first made 
ready. Lines are then drawn across the edges to indicate the 
desired position of the uniform reduced section and the ta 
pered sections. The blanks are held on edge in a clamping 
device. Figure 3 shows a suitable unit of this type which was 
made from salvaged brass. The same device with three speci 
mens in proper position is shown (Continued on page 194) 


8—Specimen in process of being tapered. Arrows indicate 
directions of motion of clamping device holding part 





The war years have proven to 
American Industry that the light 
machine tool has an important 
place in Production. Walker- 
Turner machine tools have dem- 
onstrated their ruggedness un- 
der most exacting conditions. 

Don’t let pre-war operating meth- 
ods affect your post-war competi- 
tive position. The versatility of 
Walker-Turner machine tools will 


ensure production equal to—and, 


in many cases, better than— 
heavier and more expensive 


equipment. 


WALKER-TURNER COMPANY, Inc. 
Plainfield New Jersey 











Base Your Plastics Selling Story 


on 


Sacts... 


proved by TESTING! 







Wild claims . . . fantastic promises . . . absurdi- 
ties of all types clutter up the story of Plastics 
as the consumer knows it. Only facts and fig- 
ures can counteract this mass of misinforma- 
tion . . . can undo much of the harm that it 
will cause when Plastics return in full 

force to the civilian market. * Put your 
Plastics to Test right now. Get the true 

story of the serviceability of your prod- 

uct . . . find out the possibilities of its 
practical application to new uses . . . deter- 
mine what, if any, changes are necessary. 
* The following list of Plastics Tests is partial 
. . . write for complete list if the particular Test 


you require is not listed. 


UNITED STATES TESTING COMPANY, INC. 


ESTABLISHED 1880 


HOBOKEN, NEW JERSEY 
PHILADELPHIA, PA. + BOSTON, MASS. + WOONSOCKET, &, |. + CHICAGO, ILL + NEW YORK, W. Y. 
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The H-P-M internal booster ram, employed in both 
H-P-M compression and injection molding machines, 
is a vital cost saving feature. Simplicity of the design 


is typical of H-P-M’s engineering achievements. 


In order to obtain high speed press operation, it is 
necessary to handle a large volume of oil within o 
short period of time. Prior to the development of the 
H-P-M booster ram system, this was accomplished by 
using a two-stage hydraulic operating system, con- 
sisting of high and low pressure pumps, the latter 
having a high volumetric output. All oil entering 


the press cylinder was pumped by this two-stage 


pumping unit. 


With the H-P-M booster ram system, the press 
cylinder is prefilled by suction, thereby eliminating 
the need of a low pressure pump. Besides the total 
elimination of the low pressure pump and its piping 
circuit, the H-P-M booster ram system requires less 
horsepower for operation. It also provides an avto- 
matic means for retarding the speed of the die platen 


at an adjustable position. 


Investigate H-P-M “All-Hydraulic” presses for your 
production molding applications. Gain the experience 
of the pioneer builder. Write today, stating your 


requirements. 


THE HYDRAULIC PRESS MFG. CO. 


MOUNT GILEAD, OHIO, U. S. A. 


BRANCH OFFICES IN NEW YORK, PHILADELPHIA, CLEVELAND, 
DETROIT AND CHICAGO. REPRESENTATIVES IN PRINCIPAL CITIES 
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TECHNICAL BRIEFS 


Abstracts of articles on plastics in the world’s scientific and engineering literature relat 
ing to properties and testing methods, or indicating significant trends and developments. 














Engineering 


DIELECTRIC HEATING. T. W. 
Dakin and R. W. Auxier. Ind. Eng. 
Chem. 387, 268-275 (Mar. 1945). Some 
principles of dielectric heating and methods 
of applying dielectric measurement data 
to the solution of engineering problems in 
dielectric heating are outlined. Measure- 
ments of loss factor and dielectric constant 
in the radio-frequency range for some 
cellulose-filled laminating materials are 
presented. A few of the methods of quan- 
titatively attacking the problem of di- 
electric heating are sketched. 


Chemistry 


GEL FORMATION IN ADDITION 
POLYMERIZATION. C. Walling. J. 
Am. Chem. Soc. 67, 441-7 (Mar. 1945). 
Following Flory’s method, an equation 
was developed predicting the gel-point in 
the addition polymerization of a mixture of 
mono- and bi-functional monomers. This 
equation is equivalent to that developed 
by Stockmayer. Gel-points for the sys- 
tems methyl methacrylate—ethylene di- 
methacrylate and vinyl acetate—divinyl 
adipate, were determined under a variety 
of experimental conditions. Results are 
in reasonable agreement with the above 
equation only in the presence of 0.2 mole 
per cent or less of bifunctional! monomer. 
Experimental results in the presence of 
more bifunctional monomer are explained 
qualitatively on the basis that the reac- 
tion mixture consists of discrete swollen 
polymer molecules, the rate of diffusion of 
which is slow compared with the rate of 
polymer chain growth. Employing a model 
based on this concept, it is calculated that 
gelation can only occur after these 
swollen molecules have filled 13 to 23 per- 
cent of the reaction mixture. Experimental 
results indicate 25 to 46 percent in fair 
agreement with calculation. 


THEORY OF THE VISCOSITY OF 
SOLUTIONS OF MACROMOLECU- 
LAR SUBSTANCES—IIIl. VISCOSITY 
AS A FUNCTION OF THE CONCEN- 
TRATION OF MACROMOLECULAR 
SUBSTANCES. J. J. Hermans. Kolloid- 
Z. 106, 95-8 (1944); Chem. Abstracts 339, 
659 (Feb. 20, 1945). The lattice structure 
of the solutions of high polymers is dis- 
cussed. An equation which shows that 
the average distance between lattice 
points is an inverse function of the con- 
centration is derived. The mean relaxa- 
tion time of lattice points which are formed 
by more than one molecule is high; this 





contributes to the rapid increase of vis- 
cosity with increase in concentration. 


SYNTHETIC RESINS AND RUB- 
BERS. P. O. Powers. Chem. & Eng. 
News 22, 1992-3 (Nov. 25, 1944). A chart 
showing in graphic form the synthesis of 
resins and rubbers is given. 


STATISTICAL THERMODY 
NAMICS OF HIGH-POLYMER SO 
LUTIONS—I. THEORY FOR DILUTE 
SOLUTIONS. T. Alfrey and P. Doty. 
J. Chem. Phys. 1/13, 77-83 (Feb. 1945). 
Previous theoretical treatments of the 
thermodynamics of high-polymer solu- 
tions have assumed that the entropy of 
mixing is independent of the magnitude of 
the heat of mixing. The present treatment 
considers energy interactions on a mole- 
cular scale and includes these in the con- 
figurational partition function. This leads 
to the derivation of expressions for the 
heat of mixing and the entropy of mixing 
which reflect the effect of solvent-solute 
interaction. One result of particular in- 
terest is an exact expression for the tem- 
perature dependence of osmotic pressure 


THERMODYNAMICS OF HET- 
EROGENEOUS POLYMERS AND 
THEIR SOLUTIONS. P. J. Flory, J. 
Chem. Phys. 12, 425-38 (Nov. 1944). The 
statistical mechanical treatment previous- 
ly applied to homogeneous polymer solu- 
tions has been extended to heterogeneous 
polymers composed of numerous molecular 
species differing in polymer chain length 
Entropies of mixing with solvent are de- 
rived with reference to three standard 
states: the oriented pure components, the 
disoriented pure components and the dis- 
oriented mixture of species. The entropy 
of mixing with respect to the last-men- 
tioned state is identical with that previous- 
ly derived neglecting polymer hetero- 
geneity. Upon introducing a van Laar heat 
of mixing term, expressions for the partial 
molal free energies are derived. These 
should be reasonably correct in view of the 
satisfactory agreement between observed 
solvent activities in polymer-solvent solu- 
tions and theory, as shown by Huggins. 
The relationships should be useful not only 
in dealing with solutions, but also in 
equilibria involving heterogeneous poly- 
mers in the absence of solvent. The 
thermodynamic equations are applied to 
the problem of equilibrium in the range of 
partial miscibility for solvent-heterogene- 
ous polymer systems. The requisites for 





efficient fractionation of high polymers 
are discussed. The efficiency of separation 
depends on the ratio of the volumes of the 
supernatant and the precipitated phases 
In order to attain a high value for this 
ratio, very dilute solutions must be em- 
ployed. The higher the molecular weight 
at which separation occurs, the greater the 
dilution required for the same sharpness of 
separation. The free energy expressions 
are also applied to the formulation of 
equilibrium constants to be employed in 
reversible polymerization-degradation 
processes. Concentrations should be ex- 
pressed in moles per unit volume in the 
equilibrium constant. The equilibrium 
state for a polyfunctional condensation, 
considered as a reaction between func- 
tional groups, is not affected by the poly- 
meric nature of the reacting species; the 
position of equilibrium should be the same 
as is found for analogous monofunctional 
reactants under the same conditions. 


ORIENTATION AND RUPTURE 
OF LINEAR MACROMOLECULES IN 
DILUTE SOLUTIONS UNDER THE 
INFLUENCE OF VISCOUS FLOW. 
J. Frenkel. Acta Physicochimica U. R. 
S. S. 19, No. 1, 51-6 (1944). The Kuhn- 
Boeder theory of the rigid dumbbell mole- 
cules in a viscous flow of the Couette type 
is modified for the case of a steady ir- 
rotational viscous flow. The orientation 
effect due to such a flow can be described 
with the help of Boltzmann's formula, 
which under certain restrictions can be ap- 
plied to the case of the Couette flow by 
referring the orientation of the molecules 
to a rotating coordinate system. There 
exists a critical velocity gradient, for 
which the molecules tend to be disrupted 
if their extension is proportional to the ex- 
tending force. The theory is further 
generalized to the case of polymeric mole- 
cules which can be represented as a lace of 
spherical buds with free rotating and 
slightly extensible links. It is shown that 
the critical velocity gradient, correspond 
ing to their kinetic elasticity, is relatively 
low and that the central portion of the 
molecule becomes straightened out along 
the direction of flow, as soon as it is 
reached, while the two end portions re- 
main curled in the usual way. This cor- 
responds to a nearly eight-fold decrease of 
the additional viscosity of the solution due 
to the presence of the macromolecules and 
accounts for the non-Newtonian behavior 
of such solutions. The extending forces 
acting on the molecular chain are largest at 
its center, and the limiting value of the 
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velocity gradient which can be resisted by 
the molecule without rupture is calcu- 
lated. The results are applied to the ex- 
planation of the depolymerization of the 
molecules under the influence of ultra- 
sonic vibrations. 


EMULSION POLYMERIZATION 
OF ACRYLIC ESTERS. W. C. Mast, 
L. T. Smith and C. H. Fisher. Ind. Eng. 
Chem. 87, 365-9 (Apr. 1945). Effects of 
various agents on the emulsion polymeri- 
zation of acrylic esters are described and 
directions are given for preparing several 
types of resin emulsions. When emulsion 
polymerization is used merely to convert 
monomeric acrylic esters into polymers or 
copolymers of relatively high molecular 
weight, Tergitol Penetrant No. 4 and am- 
monium persulfate can be used satisfac- 
torily as emulsifier and polymerization 
catalyst, respectively. The resulting emul- 
sion is only moderately stable and can be 
coagulated readily by the addition of 
aqueous solutions of sodium chloride, 
acetic acid, or mixtures of the two. Triton 
K60 produce emulsions of only moderate 
stability. Emulsions remarkably stable to 
electrolytes (but not to mechanical agita- 
tion or solvents such as acetone and 
ethanol) can be made with Triton 720 as 
the emulsifier. Triton 720 and Tergitol 
Penetrant No. 4 can be used together in 
various proportions to produce emulsions 
of almost any desired stability to electro- 
lytes. Stable emulsions suitable for brush- 
ing and spraying can be prepared with 
several combinations of agents. The 
viscosity of acrylic resin emulsions can be 
controlled over a wide range by using 
various quantities of ammonium alginate, 
modified casein and Tergitol Penetrant 
No. 4. Films obtained from these emul- 
sions adhere well to smooth surfaces. 


THE INTERACTION OF PLAS- 
TICIZERS AND POLYMERS. E. M. 
Frith. Trans. Faraday Soc. 4/, Part 2, 
90-101 (Feb. 1945). The general problems 
of plasticizer compatibility are discussed 
and it is suggested that a comparative 
measure of the compatibility can be ob- 
tained from experiments which measure 
polymer-plasticizer interactions. Experi- 
ments are described which measure the 
viscosity of dilute polymer solutions in 
suitable mixed solvents containing the 
plasticizer in question. The effect of 
temperature and composition of the mixed 
solvent is also discussed. The experiments 
are considered in the light of a previous 
theory of the effect of solvent on the speci- 
fic viscosity /concentration ratio. The re- 
sults do not support the suggested view 
that the slope of the specific viscosity /con- 
centration ratio vs. concentration curve is 
a simple linear function of the interaction 
/temperature ratio. 


METHYL ACRYLATE BY PY- 
ROLYSIS OF METHYL ACETOXY- 
PROPIONATE. W. P. Ratchford and 
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C. H. Fisher. Ind. Eng. Chem. 37, 382-7 
(Apr. 1945). Methyl acrylate was made 
by pyrolyzing the acetyl derivative of 
methyl lactate in stainless steel equip- 
ment at various temperatures and pres- 
sures between 500 and 625° C. and 1 to 67 
atmospheres. Moderate pressures had 
little effect, but lower yields of methyl 
acrylate were obtained at the higher pres- 
sures, primarily because of the formation 
of the dimer and higher polymers of methy] 
acrylate. Other by-products were formal- 
dehyde, acetaldehyde, methyl acetate, 
carbonaceous material, oxides of carbon 
and gaseous hydrocarbons. High yields of 
methyl acrylate and acetic acid were ob- 
tained below 565° C. under approximately 
atmospheric pressure. The decomposi- 
tion of the ester appears to be a reaction of 
the first order. 


Properties 


THE HEAT CAPACITY, HEAT OF 
SOLUTION AND CRYSTALLINITY 
OF POLYTHENE. H. C. Raine, R. B. 
Richards and H. Ryder. Trans. Faraday 
Soc. 41, Part 2, 56-64 (Feb. 1945). The 
heat capacity ef a sample of polythene 
over the range 20 to 165° C. and the heats 
of solution of samples in xylene at 78 to 
95° C. were measured. The specific heat 
of solid polythene at 20° C. is about 0.55, 
and is greater than the specifie heat of en- 
tirely crystalline short-chain paraffins. As 
the temperature is raised, the specific heat 
increases, reaching a value of about 1.0 at 
90° C. and 2.0 at 110° C. These results 
indicate a disordering of the structure of 
the solid beginning below 50° C. and be- 
coming increasingly marked as the tem- 
perature is raised, culminating in a rela- 
tively sharp change to a liquid structure 
at about 115° C. The difference between 
the heat capacity of solid polythene and 
the extrapolated heat capacity of liquid 
polythene at the same temperature (the 
heat of fusion) is 43.4 calories per gram at 
20° C., decreasing to 28.7 at 90° C. and 
9.6 at 110°C. Values for the heat of solu- 
tion in xylene are similar to the heat of 
fusion at the same temperature. A com- 
parison with the heat of fusion of entirely 
crystalline paraffins indicates that at room 
temperature the polythene sample whose 
heat capacity was measured was approxi- 
mately 75 percent crystalline. Lack of 
complete reversibility of heat capacity 
measurement shows that thermodynamic 
equilibrium between crystalline and amor- 
phous regions is not instantaneous. 


MAGNETIC ANISOTROPY OF 
CERTAIN ORGANIC SUBSTANCES 
WITH A FIBROUS STRUCTURE. E. 
Cotton-Feytis and E. Fauré-Frémiet. 
Compt. rend. 214, 996-8 (1942); Chem. 
Abstracts 39, 234 (Jan. 20, 1945). Rubber 
exhibits magnetic anisotropy when sub- 
jected to mechanical deformation. The 
anisotropy is related to the parallel orienta- 


tion of the chain molecules. Magnetic 
anisotropy is found in cellulose fibers and 
in protein fibers. Values of the magnetic 
anisotropy of various fibers are tabulated. 


SOME PROPERTIES OF ROSIN. 
J. E. Hawkins. Proc. Florida Acad. Sci. 
7, 50-8 (1944). Specific rotations, densi- 
ties, and apparent and partial specific 
volumes in benzene of rosins at 28, 33 and 
38° C. are reported. 


DIELECTRIC PROPERTIES OF 
LAC. G. N. Bhattacharya. Indian J 
Physics 18, 1-22 (1944). The dielectri 
properties of lac were investigated over 
the range 50 c./sec. to 500 kc./sec. and 
20 to 110° C. The power factor increases 
rapidly above 40° C. to a maximum and 
then falls. The maximum point occurs at 
higher temperatures as the frequency is in 
creased. It is concluded that only the 
hydroxyl groups rotate. There appears to 
be a second order transition point some 
place near 35° C. 


MECHANISMS FOR THE RELAXA- 
TION THEORY OF VISCOSITY. D. D 
Eley and D. C. Pepper. Nature 154, 428 
(1944). The theory applied by Powell and 
Eyring to explain the flow of solid-liquid 
disperse systems is not applicable to the 
flow of plasticized cellulose derivatives 


COMPARISON OF ABRASION RE 
SISTANCE WITH OTHER PHYSICAI 
PROPERTIES. F. N. Upham. Trans 
Inst. Rubber Ind. 20, 101-2 (1944). The 
abrasion resistance of a vulcanized rubber 
reclaim composition filled with zinc oxide 
and clay is more sensitive to the degree of 
vulcanization than the hardness, T-50 
value, elasticity and tensile strength are 


Testing 


DETERMINATION OF MOISTURE 
VAPOR TRANSMISSION OF PACK 
AGING MATERIALS. L. Boor and J. K 
Dixon. Paper Trade J. 119, No. 18, 26-34 
(Nov. 25, 1944). The fluorescence in 
ultraviolet light is used to determine the 
uniformity of coatings on paper. This test 
is used to control the impermeability to 
water vapor of coated papers. 


GAS TRANSMISSION MEASURED 
BY VOLUMETRIC METHOD. H. R. 
Todd. Modern Packaging 18, 124-6, 16C 
(Dec. 1944). A simply constructed appa- 
ratus for measuring the transmission of 
gases through packaging materials is de- 
scribed. Although designed for testing the 
highly gas-proof plastic materials, the 
method could probably be adapted to the 
more porous papers by reducing the pres- 
sure differential on the two sides of the 
sheet. Triplicate determinations were con- 
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ducted on several materials. These checked 
within 8 percent when different pieces of 
the same sheet were used. Some exces- 
sively high values occurred with the very 
thin sheets (less than 0.002 in.) which 
were apparently due to the lack of uni- 
formity and to the porosity of these thin 
films. The results were obtained in from 30 
minutes for the most permeable films to 24 
hours for the materials showing the 
slowest gas transmission. A constant tem- 
perature cabinet is essential for best opera- 
tion, and changes in barometric pressure 
during each test must be taken into ac- 
count in calculating the results. The pro- 
cedure is a volumetric method. The air and 
carbon dioxide transmission rates of films 
of polyvinylidene chloride, regenerated 
cellulose, rubber hydrochloride, cellulose 
acetate, polyethylene and ethyl cellulose 
were determined. Dry regenerated cellu- 
lose has the lowest specific air transmis- 
sion rate, and dry ethyl cellulose the 
highest. Moist polyvinylidene chloride 
film has the lowest specific carbon dioxide 
transmission rate and moist ethyl cellu- 


lose the highest. 


WORKING PROPERTIES OF 
THERMOSETTING MATERIALS. K. 
Mehdorn. Kunststoff-Tech. u. Kunststoff- 
Anwend,. /2, 92-101 (1942); Chem. Ab- 
stracts 38, 6424 (Nov. 20, 1944). Graphi- 
cal methods of characterizing the flow of 
thermosetting plastics are analyzed. The 
most complete characterization is obtained 
by a three-dimensional diagram in which 
time of flow, distance of flow and tempera- 


ture are considered. 


COLOR TEST FOR OILS AND 
RESINS, USING HIRSCHSOHN RE- 
AGENT FOR CHOLESTEROL. H. C. 
Brinker. Ind. Eng. Chem. Anal. Ed. 17, 
130 (Feb. 1945). The color developed in 
contact with Hirschsohn reagent, 9 grams 
of trichloroacetic acid in 1 cc. of distilled 
water, may be used to identify various 
oils and resins. The colors given by 17 oils 
and 10 resins are reported. 


MOISTURE DETERMINATION IN 
RESOLS. F. Feith. Kunststoffe 34, No. 4, 
71-6 (1944); Chem. Abstracts 38, 6235 
(Nov. 20, 1944), The customary methods 
of determining moisture content are dis- 
cussed and shown to give unreliable re- 
sults when applied to resols. The moisture 
content of resols can be determined to 
within 0.4 percent by a new method. The 
water is distilled off with isobutanol, and 
the water content of the mixture deter- 
mined from the density. The first 100 ml. 
distilled from a solution of 50 to 100 g. of 
resol in 150 ml. of isobutano! contains all! 
the water that was in the solution. 


NOTES ON THE QUALITATIVE 
ANALYSIS OF VARNISHES FOR THE 
COMMONLY USED TYPES’ OF 
RESINS. Chicago Paint and Varnish 
Preduction Club. Am, Paint J. Conven- 


tion—at Home Daily 29, No. 5B, 18 (Oct. 
3lst, 1944). The color reaction of 12 resins 
commonly used in varnish formulations 
with sulfuric acid, acetic anhydride, uranyl 
nitrate, chloroform and antimony tri- 
chloride are used to identify the resins. 
The resins must be relatively pure. Re- 
sults are reported in chart form. 


Synthetic rubber 


SOME PHYSICAL PROPERTIES 
OF ELASTOMERS AT LOW TEM- 
PERATURE. H. E. Greene and D. | 
Loughborough. J. Applied Phys. 16, 3-7 
(Jan. 1945). The effect of low tempera- 
tures on the elasticity of rubber is con- 
sidered. Rubbers can be characterized by 
the temperature at which they become 
brittle and by the width of the transition 
region. The sharpness of the transition 
between the elastic and the glassy states 
is greatest when the testing time is long 
compared to the molecular relaxation 
times. Other physical factors such as 
sample shape, stress at which the modulus 
is calculated, and the previous history of 
the sample affect the absolute nature of 
the elastic properties measured. A test is 
described which gives the values of the 
elastic constants at slow rates of extension, 
at moderate extensions, on previously 
flexed samples. For these conditions the 
superiority of gum stocks at low tem 
perature decreases in the order: poly- 
butadiene, natural rubber, butyl, neo 
prene FR. The comparative values of the 
stocks can be changed by compounding 
variations. Addition of plasticizer shifts 
the relative modulus vs. temperature 
curve down the temperature scale without 
producing a significant change in shape. 
Addition of reinforcing materials de- 
creases the sharpness of the transition 
without changing the position of the curve. 


THEORY OF FILLER REIN- 
FORCEMENT. E. Guth. J. Applied 
Phys. 16, 20-5 (Jan. 1945). For small 
loadings, up to about 10 percent volume 
parts, the colloidal carbon black spheres 
may be considered as suspended in a con- 
tinuous rubber matrix. This model is gen- 
eralized for ellipseidal, including plate and 
rod-like, filler particles and it is extended 
to the computation of various properties 
of the suspension in terms of the prop- 
erties of the matrix and of the fillers. 
Viscosity, Young's modulus, stress-strain 
curve below crystallization, and dielectric 
constant of the suspension are derived as 
linear functions of the volume concentra- 
tion for small, and as quadratic functions 
for higher, loadings. The stress-strain 
curves for varying amounts of fillers are 
similar. For small loadings the tensile 
strength first decreases because of the 
stress concentrations occurring around the 
carbon black spheres when the samples 
are stretched. The increase of the tensile 
strength observed for greater loadings is 


caused by the tendency of the carbon 
black spheres to form chains and, finally, a 
type of network. The stiffness increases 
with loading, up to the point where the 
suspension becomes a dilution of carbon 
black by rubber. There the tensile strength 
decreases too. Binding of rubber by carbon 
black is similar to solvation. The theo- 
retical conclusions were checked experi 
mentally, the dependence of Young's 
modulus on concentration, the similarity 
of stress-strain curves, and the decrease 
of the tensile strength for small loadings. 
lhe theory of the elastic properties is very 
similar to the theory of Einstein on the 
viscosity of colloidal solutions and to 
Maxwell's and Rayleigh’s theory of di- 


electric properties. 


SYSTEMS MANIFESTING SUPER 
POSED ELASTIC AND VISCOUS BE 
HAVIOR. A. V. Tobolsky and R. D 
Andrews. J. Phys. Chem. 13, 3-27 (Jan 
1945). Actual substances exhibit a very 
complicated behavior under mechanical 
stresses which cannot be described by 
classical elasticity theory nor Dy the 
classical theory of the hydrodynamics of 
viscous fluids. A general molecular theory de 


scribing the behavior of matter under 


tress is discussed and related to previou 
investigations and to experimental ob 
servations. Particular attention is de 


voted to rubberlike substances for which 
the classical theories are definitely inade 
quate. Experimental results on relaxation 
and creep of rubbers are interpreted in 
terms of modern structural concepts 
hese substances exhibit three regions of 
stress-temperature-time dependence. At 
intermediate temperatures there exists a 
region of relative stability in which th 
statistical-thermodynamic theory of rub- 
ber elasticity is valid. At elevated tem- 
peratures relaxation and creep are caused 
by chemical changes involving the rupture 
and formation of primary valence bonds. 
hese chemical changes, which are respon 
sible for the aging of rubber, can be 
isolated and studied by appropriate ex- 
perimental techniques. At low tempera- 
tures relaxation and creep are caused by 
the slipping of secondary interchain bonds 
which are breaking and reforming in times 
comparable to experimental times ol 
measurement. [Theories are advanced to 
explain the observed stress-temperature 
time behavior of rubbers over the entire 
temperature range studied. 


SOFTENERS FOR GR-S—IIl. L. E 
Ludwig, D. V. Sarbach, B. S. Garvey, Jr 
and A. E. Juve. India Rubber World 1/11, 
180-6 (Nov. 1944). The effect of 600 
softeners on the tensile strength, elonga 
tion, modulus, hardness, rebound, tear 
resistance, plasticity, flex life, tack, pro 
cessing, rate of cure and reversion of cure 
was studied. Representative results are 
reported. A complete list of the plasti 
cizers is given. 
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General 


SYNTHETIC FIBERS SET THE 
FORMULA! FOR A TEXTILE REVO- 
LUTION. Chem. & Met. Eng. 52, 119-26 
(Jan. 1945). 


ments in synthetic fibers. 


rhis is a review of develop 
The synthetic 
fibers considered are rayon, nylon, glass, 
casein, plant protein, vinyl resins, poly- 
styrene, ethyl 
cellulose acetate butyrate and synthetic 


polyethylene, cellulose, 


rubbers. Synthesis, production, prop 
erties and uses are discussed, 


COAL AND THE CHEMICAL IN- 
DUSTRY J]. G. Bennett. Inst. Fuel 
Wartime Bull. (Aug.) 1944, 185-92. This 
is a review of coal as a source of raw ma 
terials for the synthetic fiber, resin and fer 


tilizer industries. Fifty-one references. 


PLASTICS AS ALTERNATIVES TO 
RUBBER FOR PROOFING  PUR- 
POSES. A. Ryan. Trans. Inst. Rubber 
Ind. 20, 77-80 (1944). The merits and de- 
ficiencies of phenolic, cellulose nitrate, 
cellulose acetate, ethylcellulose, bitumen, 
polyvinyl chloride, polyvinyl acetate, 
polyvinyl! chloride acetate, polyvinyl form- 
al, polyvinyl acetal, carein and alkyl- 
polysulfide plastics as proofing materials 
are discussed. The most suitable alter- 
nates for natural rubber are based on poly- 
vinyl chloride acetate and polyviny! acetal. 
However, the best plastic coatings are in 
ferior to rubber in degree of flexibility, 
elasticity and adhesion. 

SILICONES, R. W. Kolderman. 
Canadian Chem. & Process Ind. 29, 147-52 
(Mar. 1945). The properties of the silicone 
polymers are discussed. The resins de- 
scribed are made by the Grignard reac- 
tion from silicon tetrachloride, magnesium 
and organic chloride. The primary raw 
materials are sand, salt, coal and oil. The 
resins described include liquids, greases, 
elastomers and hard solids. Some of the 
materials are thermosetting. Various ap- 
plications are described. Sixteen references 


are given. 


PHYSICAL AND CHEMICAL IN 
FTERACTION BETWEEN PHENOLIC 
RESINS AND DRYING OILS. T. N. 
Mehta. Paint, Oil Chem. Rev. 107, No. 
9, 9-12, 46 (1944); No. 15, 20-2, 24-5; 
No. 16, 12, 14; No. 17, 14, 16 (1944); 108, 
No. 1, 18, 22, 24 (1945). This is a review. 
Sixty-one references are listed. 


THE ORGANOSILICON POLY- 
MERS. E. G. Rochow. Chem. Eng. 
News 23, 612-16 (Apr. 10, 1945). The 


organosilicon halides from which the sili 
cones (organosilicon polymers) are made 
may be prepared by four different methods, 
In the Grignard method, an alkyl magne- 
sium halide is reacted with silicon tetra- 
chloride to form a series of organosilicon 
halides. In another method, the organo 
silicon halide is prepared by condensing 
an alkyl halide with silicon tetrachloride 
by reacting with sodium. In the third 
method, a reactive metal alkyl such as 
zinc diethyl is condensed with silicon 
tetrachloride. In the fourth method, un 
saturated hydrocarbons such as ethylene 
and acetylene are reacted with silicon 
tetrachloride under pressure in presence of 
metal chloride as catalysts. The organo- 
silicon chlorides react with moisture to 
form the silicones. If a mixture of a 
monalkyl silicon chloride and a dialky] 
silicon chloride are hydrolyzed, Cross- 
linked polymers are formed. Depending 
on the type and number of alkyl groups 
and thedegree of polymerization, polymers 
with various properties may be formed. 
he methy!-silicone polymers are at pres 
ent the most useful. The silicones range 
all the way from oils through elastomers 


to hard brittle solids. 


Materials 
INCREASING THE COMPRES 
SIVE STRENGTH OF FIBERGLAS- 
REINFORCED PLASTICS. G. Slay- 
ter. Ohio State Univ. Eng. Expt. Sta 
News 16, No. 4, 3-8 (1944). 


of resin to glass fibers is improved by re- 


Che adhesion 


moving the water film previous to bonding. 
The water film is removed by heat-treat 
ing at 400° F. for 2 hours. 


INSULATING OIL AS] A_ BY 
PRODUCT IN THE MANUFACTURE 
OF SULFATE PULP. J. Lagerqvist and 
G. Sandstrom. Svensk Papperstidn. 47, 
59-62 (1944); Chem. Abstracts 38, 6426 
(Nov. 20, 1944 


soluble in mineral oils and of semi-liquid 


rhe synthesis of resins 


oils from tall oil by distillation and heat- 
treatment of the residue is described. In- 
sulating oils made from these products 
have dielectric properties superior to those 
made from rosin. 


XANTHORRHEA RESIN. 
for Scientific and Industrial 
Australia. Bull. Imp. Inst. 42, 74-82 
(1944). 
tion available on Xanthorrhea resin, a 
natural Australian 
studies made to determine the composi 


Council 


Research, 
rhis is a review of the informa 


resin. Results of 
tion and the chemical properties of the 
resin are reported. Sixteen references are 
given with the text. 


DIOCTYL SEBACATE. Rubber Ag: 
56, 633 (Mar. 1945). The properties of 
dioctyl sebacate, a plasticizer for poly 
Stocks con- 
bend- 


vinyl chloride, are reported 
taining this plasticizer have a 
brittle point below —70° C. as compared 
to —50° C. for dioctyl phthalate 


PLASTICS FROM LIGNIN. R. S. 
Aries. Chem. Ind. 56, 226-30, 416-20 
(Feb.-Mar. 1945). This is a review article 
on the lignin plastics, with 159 references 
The acid-hydrolysis, aniline hydrolysis, 
wood saccharification and lignocellulose 
processes for making plastics from lignin 
are described and evaluated. Other topics 
considered are chemistry of lignin, im- 
pregnated papers, paper-base lignin resin 
laminates, pressed boards made without 
extracting the lignin, soda-pulp lignin, 
alkali lignin, agricultural products and 
furfural. The properties of several of the 
products are given. 


PLASTIC-BONDED MAGNETS 
Plastics (London) 9, 127-30 (Mar. 1945 
This is a summary of a German article by 
Dehler in Elektrotechnische Zeitschrift 65, 
93 (1944). 


powdered aluminum-nickel steel bonded 


Permanent magnets made of 


with a synthetic resin are described and 
compared with cast magnets. The molded 
magnets are lighter, are easily molded to 


proper dimensions and are efficient. 


CELLULOSI 


, 226-68 


AND 


Ind. Eng. Chem 


CELLULOSE 
PLASTICS. 
(Mar. 1945). 


were presented in a symposium on cellu 


Ihe six papers in this group 
lose and cellulose plastics at the 108th 
meeting of the American Chemical Society 
in New York, N. Y., September 11-15, 
1944. The following papers are included: 
“Recent Progress in Cellulose Chemistry,” 
by W. Badgley, V. J Frilette and H 
Mark. Ibid. 227-32. Recent progress is re 
ported in the field of cellulose and its de 
rivatives in 3 respects: 1) the size and 
shape of cellulose molecules in dilute solu 
tion, 2) the polymolecularity of cellulose 
acetates; and 3) the existence of more or 
less easily accessible areas in bulk cellu- 
lose, particularly in fibers. The first and 
last items are apparently closely related to 
important mechanical properties of films 
and fibers made from cellulose or cellulose 
derivatives, such as _ ultimate tensile 
strength and elongation to break. They 
seem to be particularly important for the 
so-called transversal properties, such as 
resistance to folding, bending and shear- 
ing,” but they influence other important 
technical qualities such as moisture re- 
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gain, swelling, dyeing, softness and luster. 
The second point appears to be of interest 
for the behavior of spinning and casting 
solutions, particularly for the degree of 
orientation and crystallinity which can be 
expected if such solutions are subjected 
to certain coagulating and stretching op- 
erations. ‘Weather Resistance of Cellulose 
Ester Plastic Compositions,” by L. W. A. 
Meyer and W. M. Gearhart. Ibid. 232-39. 
“Cellulosic Molding Compounds,” by 
R. H. Ball, C. E. Leyes and A. A. Melny- 
chuk. Ibid. 240-6. “‘Interchain Order and 
Orientation in Cellulose Esters,” by W. O. 
Baker. Ibid. 246-54. “Impact Testing of 
Plastics,"” by D. R. Morey. Ibid. 255-263. 
“‘Paper-base Laminates,” by T. A. How- 
ells and H. F. Lewis. Ibid. 264-8. Ab- 
stracts of the last five papers may be 
found on pages 168 and 169 of the Novem- 
ber 1944 issue of Mopern Ptastics. 


Molding and fabricating 


PREHEATING LAMINATED 
PUNCHING STOCK. British Plastics 
17, 74-8 (Feb. 1945). 
heating method for laminated punching 


A continuous pre- 


stock is described. The stock slides be- 
tween two strip heaters. 


Applications 


ORGANIC INSULATORS IN THE 
ELEC rRICAL INDUSTRY. H. Stager, 
W. Bedert and B. Frischmuth. Schweiz. 
Arch. angew. Wiss. Tech. 9, 261-75, 314-21 
(1943); Chem. Abstracts 39, 1322 (Mar. 
20, 1945). There are definite relationships 
between the molecular structure of or- 
ganic insulating materials and the di- 
electric properties. There is no relation- 
ship between molecular structure and 
water permeability. The results of nu- 
merous tests are reported. 


METLBOND ADHESIVE FOR 
METALS. G. G. Havens and H. R. Jenks. 
Iron Age 155, 62-4, 136 (Jan. 18, 1945). A 
group of adhesives made by combining 
two adhesives, one having a synthetic 
rubber base and the other a plastic base, 
is described. The rubber imparts flexi- 
bility and adhesion to metal; the plastic 
component imparts the required flow at 
low curing pressures. Adhesives have been 
developed for both metals and non-metals. 


RESIN ADHESIVES AND PLY- 
WOOD. T.D. Perry. British Plastics 16, 
349-56, 358; 465-70 (Aug. and Oct. 1944). 
rhe history, properties and applications 
of synthetic resin adhesives in the manu- 
facture of flat and curved plywoods and in 
the assembly of plywood and wood parts 
are reviewed. 


PLASTICS AND THEIR FUTURE 
IN THE TEXTILE INDUSTRY. H. 
Jones. J. Soc. Dyers Colourists 60, 225-32 
(1944). The uses of plastics in the textile 
industry are reviewed. Plastics are used 
chiefly as 1) bodying agents for films, 


fabrics and pigments, 2) finishes of a more 
permanent nature, and 3) films for coated 
fabrics. Thirty-four references are given. 


TROPIC-PROOF WIRING - FOR 
RADIO EQUIPMENT. W. J. Tucker. 
Plastics (London) 9, 79-82 (Feb. 1945). 
Electrical wire insulation which will with- 
stand tropical deteriorating conditions is 
discussed. Plastic and rubber compounds 
are extruded over the wire. Natural rubber 
and polyvinyl-chloride compounds are 
the materials preferred. 


PLASTICS SURVEY SHOWS MANY 
TEXTILE USES. C. N. Rabold. Textile 
World 95, 93-97 (Mar. 1945). The prop- 
erties of plastic materials are reviewed 
from the viewpoint of their applications in 
textiles. The results are presented in 
tabular form. 


WET-STRENGTH PAPERS FOR 
MODERN WAR MAPS. C. G. Weber. 
Chem. & Met. Eng. 52, 109 (Mar. 1945). 
A high wet-strength paper on which com- 
bat maps are printed is described. This 
paper remains strong and opaque in con- 
tact with water, oil and mud, can be 
washed when dirty and can be written on 
while wet. The paper contains 2.5 to 3 
percent melamine-formaldehyde _ resin 
which is added to the cellulose fibers in 
the head box prior to formation of the 
sheet of paper. The heat applied to dry 
the paper cures the resin. 


VEGETABLE PROTEINS AND 
SYNTHETIC FIBRES. D. Traill. 
Chem. & Ind. 1945, No. 8, 58-63 (Feb. 24, 
1945). Various synthetic fibers made from 
vegetable proteins are discussed. The 
manufacture and properties of the fibers 
are described. 


SYNTHETIC FIBERS GROUP 
MEETING OF THE AMERICAN 
ASSOCIATION OF TEXTILE CHEM- 
ISTS AND COLORISTS. American 
Dyestuff Reporter 34, 21-37 (Jan. 15, 
1945). The four papers which were pre- 
sented at the meeting in Atlantic City, 
N. J., October 14, 1944 are printed to- 
gether with the discussion on each. They 
are as follows: “A Survey of the Syn- 
thetic Fibers,"” by W. D. Appel. The 
present status of synthetic fibers is re- 
viewed. The topics include composition, 
structure, dimensions, configuration, phy- 
sical properties, chemical properties and 
future prospects. Four references are 
given. “Synthetic Fibers in Military and 
Post-war Fabrics,”” by H. W. Rose. The 
applications of synthetic fibers in military 
fabrics are reviewed. “A Survey of the 
Dyeing of the Synthetic Fibers,"" by A. W. 
Etchells. The principles of dyeing of the 
various synthetic fiber are considered. The 
solution to problems encountered with 
each type is shown by specific example. 
“The Use of Synthetic Fibers in Knitted 
Fabrics,’’ by C.W. Bendigo. The problems 


involved in knitting synthetic fiber are 
discussed in the paper. 


Coatings 


WIRE ENAMELS. H. Liander. The 
Svedberg (Mem. Vol.) 1944, 320-43; Chem. 
Abstracts 39, 1301 (Mar. 20, 1945). The 
history and properties of wire enamels are 
reviewed. The advantages and disadvan- 
tages of the various high polymers used 
for this purpose are discussed. 


TERPENES IN THE PAINT AND 
VARNISH INDUSTRY. F. Armitage. 
Paint Tech. 9, 145-6, 169-71 (1944). 
The history, the propertiesand applications 
of the terpenes are reviewed. Terpenes 
may be copolymerized with indene, cou- 
marene, maleic anhydride and phenols to 
form resins,useful in the protective coating 
industry. 


ORGANIC FINISHES FOR MAG- 
NESIUM. G. C. Close. Light Metal Age 
2, No. 7, 20-2 (1944). The properties of 
a satisfactory primer for magnesium are 
discussed. Basic pigments are the most 
satisfactory. Zinc chromate has the best 
over-all characteristics. Suitable vehicles 
are oxidizing oils, phenolic resins, 
varnishes, tung oil, alkyd resins and cellu 
lose nitrate lacquers. 


USE OF POLYVINYL-ACETAL 
COATINGS FOR GASOLINE-PROOF- 
ING CONCRETE. S. N. Ushakov, E. M. 
Lavrent’eva, L. I. Medvedeva and E. I. 
Gretsova. J. Applied Chem. (U.S. S. R.) 
17, 125-36 (1944); Chem. Abstracts 39, 
1265 (Mar. 20, 1945). The strength and 
permeability to hydrocarbons and mois- 
ture of films of polyvinyl acetate, poly- 
vinyl acetal and polyvinyl butyral were 
measured. Plasticized and unplasticized 
films were tested free and on concrete. The 
acetal and butyral were superior to the 
acetate. he polyvinyl butyral films 
swelled the least on exposure to hydro- 
carbons. Plasticizers have little effect on 
the swelling. The addition of kaolin as a 
filler to the butyral films practically elimi- 
nates the swelling in gasoline. All the resin 
formulations adhered well to concrete. 


LAC-UREA COMPLEXES. M. Sreeni- 
vasaya and P. Subraya Sarma. J. Sci. & 
Ind. Research (India) 2, 227-30 (1944); 
Chem Abstracts 39, 427 (Jan. 20, 1945). 
Urea-lac complexes suitable for use in 
Methods o 


varnishes are described. 


preparation are given. The addition o 
urea improves the dielectric strength of 


the lac by 20 percent. 


RECENT WORK ON ANTICOR- 
ROSION PAINT. R. W. Moncrieff. 
Paint Manuf. 14, 339-42 (1944). A review 
of recent advances in coatings for retard- 
ing corrosion of metal surfaces. 
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SCREEN. E. Schweizer (to Celanese 
Corp. of America). U.S. 2,370,263, Feb. 
27. A projection screen comprising a trans- 
parent plastic sheet having on one side a 
coating containing aluminum hydroxide. 


ABRASIVE. G. Widmer and W. Fisch 
(to Ciba Products Corp.). U.S. 2,370,278, 
Feb. 27. Abrasive grit is wetted with a 
solvent for an aminotriazine-aldehyde 
resin and bonded with such a resin. 


VINYL RESIN. V. Yneve (to Carbide 
and Carbon Chemicals Corp.), U.S. 2,370,- 
280, Feb. 27. A plastic comprising an in- 


A formed polymer of an organic oxygen 
compound containing two reactive groups 
is coated with a polymer of an organic 
oxygen compound containing two or more 
polymerizable unsaturated groups. 


POLYMER. I. E. Muskat and F. 
Strain (to Pittsburgh Plate Glass Co.). 
U.S. 2,370,565, Feb. 27. A polyester of a 
polyglycol and an acid ester of an un- 
saturated alcohol and carbonic acid in 
which both hydroxy groups of the poly- 
glycol are esterified with the acid ester. 


POLYMER. I. E. Muskat and F. 


March 6. A plastic material is prepared by 
treating keratinaceous material with an 
aqueous solution of a mixture of the hy 
droxide, sulfides and hydrosulfides of cal 
cium, barium or strontium and precipi 
tating with an acid, 


CONTAINER. G. A. Moore (to Shell 
mar Products Co.). U.S. 2,370,680, 
March 6. A container comprising sheets of 


waxed paper and rubber hydrochloride 


TERPENE RESINS. A. L. Rummels 
berg (to Hercules Powder Co U.S 
2,370,688-9, March 6. A resinous copoly 





timate solid dispersion of an aluminum Strain (to Pittsburgh Plate Glass Co.). mer consisting of the reaction product of a 
hydrate with a copolymer of vinyl! chloride U.S. 2,370,566, Feb. 27. A polymer of a terpene hydrocarbon and an acyclic un ' 
and vinyl acetate. diester of carbonic acid and a lactic acid saturated monobasic fatty acid or the 
ester of an unsaturated alcohol. glyceryl esters thereof. 
CELLULOSE ESTERS. H. A. Tanner 
(to Eastman Kodak Co.). U.S. 2,370,332, POLYMER. I. E. Muskat and F. EXTRUSION. H. Dreyfus (to Cela 
Feb. 27. A coating prepared by treating Strain (to Pittsburgh Plate Glass Co.). nese Corp. of America U.S. 2,370,721 
a cellulose mixed ester with an aqueous U.S. 2,370,572, Feb. 27. A derivative of March 6. Fused thermoplastic materials 
soap solution, treating with water contain- carbonic acid wherein each acid group is are delivered by pumping to an extrusion ! 
ing soluble salts of calcium, magnesium, esterified with a half ester of a glycol anda point which is immersed in a non-solvent 
aluminum, zinc or copper, washing, dry- monocarboxylic acid containing a beta un- liquid maintained at a temperature above i 
ing and finally dissolving in a solvent and saturated linkage. the fusion point of the material 
adding a plasticizer. 
CONTAINER. D. Ray. US. 2.370.419 . POLYMER. i. &. Muskat and F. F¢ OT WE AR. B Glagox sky toH ive! . 
A com a sles ie ok pi Strain (to Pittsburgh Plate Glass Co.). hall Shoe Novelty Co. U.S. 2,370,789, / 
Feb. 37. A gas-prool weve wana aan cbe te U.S. 2,370,573, Feb. 27. The polymer of a March 6. A shoe of the platform type . 
ss heat sealing inner - * layer of a neutral ester of an hydroxy ester of having a middle sole with a marginal bead h 
polyviny! alcohol COMPORTIOR, and — glycolic acid and an unsaturated mono- of polished synthetic resin C 
outer layer of a synthetic linear polyamide hydroxy alcohol, and an unsaturated 
CELLULOSE ETHERS. S. L. Bass, monohydroxy alcohol. , > eo , a ‘es 1D. P. P. Weich | 
R. M. Upright and F. L. Dennett (to Dow POLYMER. I. E. Musk ? erp ite 4 te " oi der * 7. : 
Chemical Co.). U.S. 2,370,517, Feb. 27. Mick 2 t,he an~ «nd Sara god pe and F. : La ena - 
An aqueous solution is prepared contain oe Go Pittsburgh Mate <tess Co). - eee r br sap carting . on " 
ing a cellulose ether and a heat-hardenable U.S. 2,370,574, Feb. 27. The polymer of a re o ‘ a le ep anna 
melamine-aldehyde resin modified by con- bie (carbalhenyloxymethy!) qattanate ee ; 
densing with a polyhydric alcohol, the bs herein the alkenyloxy radical bas an Hee Ll de ' ° 
water is vaporized from the solution, and olefinic bond adjacent to the second carbon 4 ONDENSAT E. W. J Burke and J H. 
the dry composition is heated until it is atom from the oxygen atom. W erntz (to E. I. du Pont de Nemours and 
Leanliiinadl Co., Inc.). | >. 2,370,839, March 6. A P 
POLYMER. M. A. Pollack, I. E. condensate is formed by heating a mix S) 
Aer 6 BB caesar end SL. Muskat and F. Strain (to Pittsburgh ture of an organic polyol, a compound a 
Bass (to Dow Chemical Co.). U.S. 2,370,- Plate Glass Co.). U.S. 2,370,578, Feb. 27. having at least six carbon atoms and a ta 
550, Feb. 27. A multi-ply stiffened fabric rhe polymer of an ester containing two labile hydrogen atom, and a bifunctional in 
is prepared by forming a pile of sheets of polymerizable unsaturated aliphatic mono- heteromonocyclic ures derivative at a 
cloth fabric, each sheet being separated by valent radicals is prepared by mixing with temperature of 50 to 250° C. 
a preformed film of a cellulose ether, wet- the monomer of the ester, a fusible soluble Y 
ting the assembly with a swelling agent polymer of the same ester and polymeriz- PREHEATING. G. Smith (to Reed- Ce 
for the cellulose ether which comprises a ing to an infusible insoluble state. Prentice Corp.). U.S. 2,370,883, March 6 en 
water-insoluble cellulose ether in a water- An apparatus for dielectrically preheating ur 
soluble solvent, treating the assembly MOLDING. A. E. Gibson, Jr. (to material before molding. an 
with water to arrest the swelling and pre- Dentists’ Supply Co.). U.S. 2,370,623, 
cipitate the cellulose ether, and finally sub- March 6. A method for molding thermo- PLASTIC. L. P. Hubbuch and P. 
jecting the assembly to heat and pressure. setting resinous materials. Robinson (to E. I. du Pont de Nemours (te 
and Co., Inc.). U.S. 2,370,962, March 6. 13 
COATING. V. Meunier (to Pittsburgh KERATIN PLASTIC. C. B. Joseph (to A fast-drying film-forming composition ‘s pl. 
Plate Glass Co.). U.S. 2,370,562, Feb. 27. Pilkington Bros., Ltd.). U.S. 2,370,669, prepared by heating a polyhydric alcohol etl 
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partially acylated with a fatty oil acid and 
alpha-beta unsaturated dicarboxylic acid 
at 140 to 160° C. 


BANDAGE. R. Stone. U.S. 2,371,001, 
March 6. A bandage which is non-ad- 
herent to the skin, but which adheres to 
itself when wrapped, composed of gauze 
cloth coated on both sides with a compo- 
sition of an unsaturated solution of poly- 
vinyl acetate and a solvent plasticizer. 


ORGANO-SILICON POLYMERS. 
J. F. Hyde (to Corning Glass Works). U.S. 
2,371,050, March 6. A dichloro-, alkyl-, 
aryl-silicon compound is heated at 170 to 
180° C. in the presence of water and air 
until a heat-convertible composition is 
obtained. 


CELLULOSE DERIVATIVE. J. E. 
Kirby (to E. I. du Pont de Nemours and 
Co., Inc.). U.S. 2,371,052, March 6. Cellu- 
lose is regenerated in shaped form from a 
solution containing a cellulose derivative 
and a condensate of an aromatic amine 
with a maleic acid-olefin hydrocarbon in- 
terpolymer and the shaped product is 
finally brought in contact with an aqueous 
solution of a diazonium salt. 


DIES. S. Milano (to Maryland Plastics, 
Inc.). U.S. 2,371,061, March 6. A method 
for producing sectional molds for molding 
plastic objects such as buttons. 


VINYL RESIN. P. O. Powers (to Arm- 
strong Cork Co.). U.S. 2,371,065, March 6. 
A viscous product is prepared by reacting 
a rosin, a saturated acid ester of vinyl alco- 
hol or a partial polyvinyl acetal at a 
temperature of 270 to 280° C. 


ORGANO-SILICON POLYMER. E. G. 
Rochow (to General Electric Co.). U.S. 
2,371,068, March 6. Condensation of 
alkyl, aralkyl, alkylaryl, aroxyaryl, and 
halogenated and nonhalogenated aryl or 
alkary]I silicols is carried out in the presence 


of a boric acid ester. 


FIBERS. M. Spertus (to Spertus 
Processes, Inc.). U.S. 2,371,075, March 6. 
Synthetic fibers are produced by bringing 
a synthetic thermoplastic resin into con- 
tact with a heating member and then pull- 
ing it away from the heated surface. 


ENAMEL. R. C. Wood and H. R. 
Young (to E. I. du Pont de Nemours and 
Co., Inc.). U.S. 2,371,094, March 6. An 
enamel containing pigments, solvent, thio- 
urea, a vegetable oil modified alkyd resin 
and a drier solution. 


POLYVINYL ACETAL. E. R. Derby 
(to Monsanto Chemical Co.). U.S. 2,371,- 
131, March 13. Polyvinyl acetal resin 
plasticized with the benzyl ether of di- 
ethylene glycol monopropionate. 


COPOLYMER. MT. L. Gresham (to 
B. F. Goodrich Co.). U.S. 2,371,134, 
March 13. A copolymer of viny! chloride 
and an alkyl-aryl ketone. 


LIGNIN. C. Harmon (to Marathon 
Corp.). U.S. 2,371,136, March 13. A 
process for producing lignin sulfonate 
compounds which consists of treating cal- 
cium lignin sulfonates with alkali, heating, 
treating with carbon dioxide at a pH of 
10.7 to 11.0, filtering and finally precipi- 
tating with an inorganic acid. 


LIGNIN. J. A. Orsino and C. Harmon 
(to National Lead Co. and Marathon 
Corp.). U.S. 2,371,137, March 13. Lignin 
sulfonate compounds are used in lead 
storage battery plates. 


MOLDING PRESS. W. Strauss (to 
F. J. Stokes Machine Co.). U.S. 2,371,195, 
March 13. An automatic press for mold- 
ing plastic articles. 


HINGE. H. D. Watson. U.S. 2,371,- 
200, March 13. A molded plastic hinge for 


a toilet seat. 


WELT. W. C. Wright (to Wright- 
Batchelder Corp.). U.S. 2,371,204, March 
13. A sewing rib of a vinyl resin is ad- 
hesively secured to a shoe insole. 


REINFORCED PLASTIC. W. L. 
Rast and D. M. Musser (to Glenn L. 
Martin). U.S. 2,371,313, March 13. A 
plastic article is prepared by suspending 
fibers in a liquid, uni‘ormly distributing 
a resin among the fibers, removing the 
liquid, compressing sheets of the material, 
preparing a 3-ply assembly with the center 
sheet, which is less compressed than the 
two outer sheets, and finally molding under 
heat and pressure. 


WRAPPING SHEET. C. M. Rhodes 
and H. W. Wendorf (to Rapin-wax Paper 
Co.). U.S. 2,371,314, March 13. A trans- 
parent, flexible wrapping sheet is heat 
sealed by applying a coating of ethy!] cellu- 
lose to one side of the sheet, a coating of 
hard wax upon the ethyl cellulose, and 
heating to effect a seal. 


PLASTIC. E. G. Norton (to Monsanto 
Chemical Co.). U.S. 2,371,349, March 13. 
A method for preparing decorative sheets 
of plastic materials which comprises form- 
ing sheets containing pearlescent particles, 
stacking the sheets, fusing the sheets into 
a solid block and finally slicing at right 
angles to the composite sheets. 


EXPANDED PLASTIC. G. R. Cuth- 
bertson (to United States Rubber Co.). 
U.S. 2,371,382, March 13. A minimum 
mass of rubber chloride is placed in a 
mold and heated at 300 to 350° F. until 
the gases from the rubber chloride expand 
the mass so as to fill the cavity. Finally, 


the mold is cooled before removal! of the 
shaped object. 


VINYL RESINS. E. C. Britton and 
W. J. LeFevre (to Dow Chemical Co.). 
U.S. 2,371,499, March 13. A vinyl aro- 
matic compound is polymerized in the 
presence of dicyclopentadiene, but in the 
absence of other polymerizable material. 


TEXTILE PRESERVATIVE. A. W. 
Hanson and W. C. Goggin (to Dow Chemi- 
cal Co.). U.S. 2,371,618, March 20. Tex- 
tile materials are protected from attack by 
parasites by dusting a preservative and 
vinylidene chloride onto the materia! and 
heating it under pressure so as to bond the 
resin and preservative to the fabric. 


ABRASIVE. H. C. Martin and F. A. 
Upper (to Carborundum Co U.S. 
2,371,700, March 20. An abrasive article 
comprising a phenol resinoid modified by 
colloidal vanadium, chromium, manga- 
nese, iron, cobalt or nickel, in which are 


embedded grains of abrasive. 


EXTRUSION MOLD. A. E. Rineer. 
U.S. 2,371,709, March 20. A device for 
continuously molding plastic material 
under pressure by extrusion 


RESILIENT MATERIAL. G. Schnei- 
der and M. E. Martin (to Celanese Corp. 
U.S. 2,371,710, March 20. A 


pressure sealable material comprising a 


of America). 


compact sheet of cellulose fibers contain 
ing a hygroscopic material and a facing of 
a preformed organic derivative of cellu- 


lose foil. 


CELLULOSE ESTERS. C. J]. Malm 
and M. Salo (to Eastman Kodak Co 
U.S. 2,371,768, March 20 A heat-re 
sistant composition comprising a cellulose 
ester having a butyryl! content of at least 
25 percent; a residue of magnesium, cal 
cium, strontium or barium; and an alco 
hol amine. 


OUTLET STRIP. W. H. Frank (to 
Bull Dog Electric Products Co. U.S. 
2,371,816, March 20. A method for con- 
tinuous manufacture of a longitudinally 
split strip comprising a hollow metal casing 


and a soft plastic liner. 


DIOLEFIN POLYMERS W. A. 
Schulze and W. N. Axe (to Phillips Petro- 
leum Co.). U.S. 2,371,849, March 20. 
Aliphatic conjugated diolefins are poly- 
merized by contacting with a liquid addi- 
tion compound of boron fluoride in the 
presence of a large volume of a paraffin 
hydrocarbon. 


LACQUER. G. R. Barrett (to Mon- 
santo Chemical Co.). U.S. 2,371,866, 
March 20. A cellulose ester solution con- 
taining a small amount of an acid of phos- 
phorus which has been at least partially 
neutralized by an organic amine. 
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BOOKS AND BOOKLETS 


Write directly to the publishers for these booklets. Unless otherwise specified, they will be mailed without charge to 
executives who request them on business stationery. Other books will be sent post-paid at the publishers’ advertised prices. 

















Symposium on Plastics 
Published by American Society for 
Testing Materials, Philadelphia, 
1944 
Price $1.75 (paper); $2.00 (cloth cover) 
200 pages 


The symposium held by A.S.T.M. Com- 
mittee D-20 on Plastics in 1938 marked a 
turning point in the technical growth of the 
plastics industry. Methods of testing up 
to this time had been largely empirical and 
variable. The 1938 publication reviewed 
this situation and pointed the way for the 
accumulation of a fund of technical data 
in terms familiar to designers and struc- 
tural engineers. This pioneering booklet 
has long been out of print. 

The 1944 symposium was sponsored 
jointly by the Philadelphia District Com- 
mittee, Committee D-20 on Plastics, and 
Committee D-9 on Electrical Insulating 
Materials. The papers review the progress 
that has been made in evaluating many 
different properties of plastics. A wealth of 
data is presented in condensed form in dia- 
grams, tables, and bibliographies. 

The topics considered include: heat re- 
sistance of laminated plastics; effect of en- 
vironmental conditions on the mechanical 
properties of plastics; diffusion of water 
through plastics; stiffness and brittleness 
properties of nonrigid plastics; behavior of 
plastics under repeated stress; creep test- 
ing of plastics; testing in connection with 
development of strong plastics for air- 
craft; and a summary of properties, uses 


and salient features of families of plastics. 
G.M.K. 


Precision Measurement in the 
Metal-Working Industry, Vol- 
ume II 


Prepared by the Department of Edu- 
cation, International Business Ma- 


chine Corp. 


Syracuse University Press, 900 Uni- 
versity Building, Syracuse 2, N. Y., 
1944 


Price $4.75 300 Pages 
(Vol. I and II together $7.50) 


The second of two books on the subject, 
this volume treats the more advanced 
types of precision measuring instruments 
and machines. In this group are included 
surface plates and accessories, sine bars, 
index heads, comparators, microscopes, 
optical flats, profilometers, measuring ma- 
chines and hardness testers. The latest 
methods of inspection involving the use of 
Magnaflux, Managlo and Zyglo processes 
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are also discussed. Written in simple style, 
the book will aid students and operators 
in securing a working knowledge of funda- 
mentals and operations essential for the 
mastery of standard measuring methods, 
instruments and machines used in the 
metal-working industry. 


Synthetic Rubber from Alcohol, 
A Survey Based on the Russian 
Literature 


by Anselm Talalay and Michel Magat 


Interscience Publishers, Ime., 215 
Fourth Ave., New York 3, N. Y., 
1945 


Price $5.00 298 Pages 


Increasing attention has been paid in 
recent years to the activities of Russian 
scientists whose achievements in the dis- 
covery and development of materials so 
closely parallels our own. Of especial in- 
terest is this survey of these scientists’ 
findings in the field of synthetic rubber, 
based upon patents, articles and lengthier 
works produced describing their work. 

This book falls into four major sections: 
1) The Lebedev Process, 2) Technology of 
the S. K. Process, 3) Polymerization and 
4) Physiochemical Properties of the Poly- 
mer. An interspersal of tables and charts 
completes this highly scholarly and well- 
balanced work. 


Plastics and Industrial Design 
by John Gloag and Grace Lovat Fraser 


Published by George Allen & Unwin, 
Ltd., Ruskin House, 40 Museum 
St., London, W. C. 1, 1945 


Price 10s. 6d. 166 Pages 


This book consists of three monographs, 
each an informative unit. Combined, 
they form an excellent over-all picture of 
the relation of plastics to the work of the 
industrial designer. 

Section One propounds certain truisms 
already familiar to the plastics industry, 
among them the “limitless control of 
material’"’ which enables the designer to 
create not only designs but also the ma- 
terial, limited only by public taste and his 
own capacity to use what is given him. 

The second section is concerned with a 
presentation of the chief plastics within 
each major group. Chemical formulae are 
omitted but the bases, types, charac- 
teristics, properties, uses and methods of 
fabrication are presented in a straight 
workmanlike resume. 


The third section which consists of a 
series of half-tones showing practical ap- 
plications of materials is integrated with 
Section Two by numerous cross references. 


*% A PERMANENT GROWING REF- 
ERENCE file on plastics patents is pro- 
vided by the new loose-leaf Patent Digest 
Service, ‘‘Resins—Rubber—Plastics,”” pub- 
lished by Interscience Publishers, Inc., 
215 Fourth Ave., New York 3, N. Y. As 
stated in their announcement, the edi- 
torial policy of this company is to cover all 
the American patent literature and, se- 
lectively, the foreign literature, on the 
manufacture of resins, rubber and plastics. 
Industrial applications of these materials 
will also be given. Twelve issues in loose- 
leaf form, comprising about 1800 pages, 
are to appear during the year to be filed 
into a binder according to a simple filing 
number printed on the abstracts. The sub- 
scription price per year is $45.00, the 
charge for the binder being $3.50. 


*% “THE STORY OF PLASTIC 
Molding”’ is graphically presented in 24 
pages by Chicago Molding Co., Chicago 
51, Ill., in a booklet just released. Without 
attempting to be all-inclusive, the booklet 
gives essential facts and pertinent data in 
an arrangement allowing quick perusal 
and easy reference. Among the subjects 
touched on are general uses for plastics, 
uses for specific materials, mold making, 
production costs as affected by moldcapac 
ity, designing for molding, finishing 
processes and testing. A large table shows 
comparative physical properties of lead 
ing thermosetting and thermoplastic mold 
ing materials. 


% BATCH MIXERS WITH BEATERS, 
whips and agitators for mixing chemicals, 
cosmetics, adhesives, paints, inks and 
other materials are described in an illus- 
trated bulletin from Reynolds Electric Co., 
Chicago 12, Ill. 


*% IN “A BUSINESSMAN'’'S GUIDE 
to the Molding of Plastics,’’ Kurz-Kash, 
Inc., Dayton 1, Ohio, gives a clear picture 
of compression and transfer molding. The 
booklet anticipates the questions that 
arise in the minds of businessmen about to 
enter the plastics field and provides them 
with direct answers accompanied by 
graphs of the properties of various mold- 
ing materials and photographs illustrating 
the work of the designer, the mold-maker 
and the molder. 
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METAL STAMPINGS 
drawn — assembled 
— hydrogen brazed. 
Sizes up to 15" 


PLASTIC 
MOLDING 
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mylele pewtte 
PLASTIC MOLDING 
METAL STAMPING 
PLASTIC,,.~METAL 


This unique service combination is ready to serve 
you. Our alert and experienced engineering and 
designing staff are abreast of today’s rapid changes 
in materials and production methods. The Metal Specialty Com- 
pany will assist you in any developmental! problems relative to 
Metal Stamping or Plastic Molding. 


OUR PLASTIC DIVISION . . . furnishes custom molding in all 
thermoplastics from a fraction of an ounce up to 18 ounces 
per shot. 


OUR METAL DIVISION . . . fabricates in all heavy and new light 
metals. Drawing. Coining. Stamping. Welding. Rolling. 
Forming. 


TAL SPECIALTY CO 


PLASTIC MOLDI 
METAL STAMPING 


ESTE AVE. - CINCINNATI 32 - OHIC 


BRANCH PLANT — SOUTH L ST., RICHMOND, IHD 
SALES GFFICE—W GRAND BLVB.. SETROIT. MICH. 



























POINT YOUR PLANS 


LOCATE FOR 


INDUSTRIAL ADVANTAGES 


® STRATEGICALLY LOCATED — With exceptional 
rail, truck, water and air facilities. 


@ ATTRACTIVE INDUSTRIAL SITES— Large areas 
zoned in various sections of city and county 
for industrial purposes. 


@ HYDRO-ELECTRIC POWER— NATURAL GAS — 
PURE ARTESIAN WATER — Municipally owned 
—operated at low rates. 


@ FAVORABLE LABOR RELATIONS—About 90%, 
population native born. Relations of labor and 
management highly cooperative. 


@ LOW TAXES—Efficient, honest city and county 


government, cooperative with business and 
industry. 


@ RESOURCES — Close to mineral, timber, and 
agricultural resources. 


@ MILD CLIMATE—Provides most favorable work- 
ing conditions for skilled and unskilled labor. 


@ FIRST IN HEALTH — City and county health 
programs have won top awards for five suc- 
cessive years in nation-wide campaigns. 


MEMPHIS 


AND SHELBY COUNTY 


A Great Place to Locate * A Great Place to Live 


WRITE FOR “1944 INDUSTRIAL SURVEY OF MEMPHIS,” ALL NEGOTIATIONS CONFIDENTIAL 








Walter Chandler 
MAYOR OF MEMPHIS 


E. W. Hale 


CHAIRMAN SHELBY COUNTY COMMISSIONERS 
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ooking Across Twenty-five Years 


Twenty-five years of impressive growth and prog- 
ress are reflected in these lake-front scenes of 
Chicago in 1920 and in 1945. The contrast em- 
phasizes the sweeping changes this swift-moving 
quarter of a century has brought—not only to 
urban America but to business and industrial 
America as well. 

In 1920, Witco Chemical Company was a small 
organization with a single office in Chicago. Today 
it is an important factor in America’s expanding 
chemical industry, serving manufacturers of rubber, 
paints, printing inks and many other products from 
branch offices in leading cities throughout this 


Witrco CHEMICAL COMPANY 


MANUFACTURERS AND EXPORTERS 


[Formerly Wishnick-Tumpeer, Inc.] 


295 MADISON AVENUE, NEW YORK 17, N. Y. 


country, and from London. And Witco’s list of 
chemicals, pigments, asphalts and other materials 
is constantly increasing to meet the accelerated 
demands of war. 
To you as manufacturer Witco offers the coopera- 
tion of its technical staff 
and the facilities of its 
modern research labora- 
tory in the solution of witc 
production problems. ° STEARATES 
Your inquiries about Cal 
Witco products will be tum, Zine and Aluminum — 
i t attention. ore k 
given prompt attention mown for their exce 


Purity, even, fluffy texture und 
from greasy lumps. 


of finely graded 
metal 
lic oxides Processed with 


high-tess stearic acids. 


Boston + Chicogo + Detroit + Cleveland + Akron + London 
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QUICK DELIVERY ON RCA 
ELECTRONIC PREHEATERS 


Users Report Production Increases 


up to 500%; Plant Output Stepped 
Up with Present Presses 


F you have stiff delivery schedules to 

meet ... if you're having trouble with 
high rejections .. . if mold damage causes 
you frequent shut-downs ... if you need 
to mold thick sections or larger-than-nor- 
mal pieces—then it will pay you to investi- 
gate RCA electronic preheating. RCA elec- 
tronic generators for plastics molders are 
available for quick delivery! 


Why So Many Advantages? Electronic 
preheating is the fastest, most effective 


RCA 
ELECTRONIC 
HEAT 


RADIO CORPORATION 
OF AMERICA 


method of thoroughly plasticizing preforms 
before insertion in the press. High-fre- 
quency electricity—generated by electron 
tubes—affects every particle of the molding 
material, simultaneously. Thus, both inside 
and outside of the material receive heat 
at the same rate. Heating is usually com- 
pleted in 60 seconds or less. 


This high speed and uniformity of heat- 
ing mean that the molding compound is 
put in the press at ideal plasticity—before 
hardening can begin. Press closing is 
faster; mold pressure is reduced; flow into 
the mold cavity is complete—even in intri- 
cate molds; pressure against inserts is re- 
duced; hard cores are eliminated, thus 
preventing mold damage; sticking in the 


RCA electronic preheaters for plastics 
molding, in RCA Hollywood plant. 


mold is often relieved; curing time in the 
mold is reduced greatly; and residual 
stresses which cause warping, cracking, or 
dimensional changes are virtually elimi- 
nated. 


The reduction in the time-cycle, on the 
average, makes possible a 50% increase in 
output per press; reduction of rejects fre- 
quently increases this gain—sometimes as 
much as 10-fold. 

The uniformity of preheating makes it 
possible to mold larger pieces; and the high 
temperature attained in preheating makes 
molding of thick sections (over % inch) 
commercially practical. 


Your Application: Regardless of your 
molding problem, RCA engineers urge you 
to investigate electronic preheating. Send 
your problem to them for free consulta- 
tion. The “Data Form P” offered in the 
coupon will help you supply the necessary 
information. Address: Radio Corporation 
of America, Electronic Apparatus Section, 
Box 70-194P, Camden, N. J. 


SEND THIS TODAY FOR QUICK REPLY 


BONDS | 
| 


electronic preheater, Model 2B, which is especially designed 
for Plastics Molders. Also send “Data Form P.” 


Name 
Company 
Position 
Address 


City . 


RCA, Electronic Apparatus Section, Box 70-194P, Camden, NJ. 


Please rush me free data on the completely automatic RCA 


Zone State 
70.4234. 1%4 


Re eee ce eee ee ee ee ee ee oe ee oe 
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A shell of hard chromium applied to a 
mold’s surface does many things—at one 
time—and does them welll 


Hard chromium plating multiplies mold- 
wearing life . . . gives smooth performance 
without the need for breaking-in time . . . 
eliminates sticking . . . makes easy the re- 
moval of processed parts from the mold .. . 
imparts a superior finish to the molded 
surfaces ... And, when molds are stored be- 
tween runs, the faultless hard chromed sur- 
face resists corrosion, rust and deterioration. 


[NoUSTRIAL 


“Armorplate for Industry” 


* 





15 ROME STREET « NEWARK 5, NEW JERSEY 




















VERSATILE! 


When necessary, old shells can be stripped 
—replated—restoring dies to a “good as 
new” condition. 


Hard chromium plating, in its application 
however, does require the experience and 
know-how of men trained to molders’ re- 
quirements. Each job involves a custom ap- 
proach. No two are alike. We do undertake 
to make them alike in one respect—perform- 
ance perfact! 


We invite the opportunity to prove-in hard 
chrome’s production-wise advantages. For 
more complete details — write 


Co. 














Plastic Drawer Knobs For Re- 
placement Prove The Fastening 
Efficiency Of Shakeproof 
Type 25 Thread-Cutting Screws! 







Here is only one of the many plastic applications for 
Shakeproof Type 25 Thread-Cutting Screws. The use of 
this specially developed screw in the drawer knob permits 
the manufacturer to produce the unit at low cost and provides 

an easily installed, efficient product for his customers. 















Round Washer Head Shokeproof 
Type 25 Thread-Cutting Screws 
ore used on these Therme- 
Plastic drawer knobs. Screws 
are driven part way into the handle with 
@ power screwdriver, and then the product 
is sold as a complete unit. 


—SHAKEPROOF 
TYPE 25 THREAD-CUTTING SCREWS 


e Cuts its own clean mating thread e Strong, tight fastening is always 
into plastics! certain! 














This, and other applications much more complex in structure, prove 

that the elimination of threaded inserts and separate tapping operations 
results in important time and money savings. Try the Type 25 on your plastic 
parts—you will soon discover its many practical advantages. 











e Saves vital man-hours... reduces ae 


e Assures freedom from dangerous costs ... speeds up production! 


stresses or strains that are likely to 





cause fractures in molded plastic 
parts! 


e SHAKEPROOF ENGINEERS WILL 
HELP YOU INCORPORATE THIS 
MODERN FASTENER INTO YOUR 
PRODUCT. ASK FOR THIS HELPFUL 


Alse Available 
With Phillips 
Recessed Heads. 






















e Eliminates both threaded inserts 
Le and separate tapping operations! SERVICE! 
SHAKEP OF ine. 


fastening fe te ts 


Distributor of Shakeproof Products Manufactured by ILLINOIS TOOL WORKS 
2501 North Keeler Avenve, 39, Mlinois 
Plants at Chicago and Elgin, 
in Canada: Canada lilinois Tools, Led., Toronto, Ontarie 
Angeles Office 


Les Office 
5670 Wilshire Bivd., Los Angeles 36, Colif. 2895 E. Grand Bivd., Detroit 2, Mich. 





FREE TEST KIT! Contains sompies of Shakeproof 
Type 25 Thread-Cutting Screws in a variety of 
sizes. Write for Kit-No. 10 today! 
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@ The Defiance No. 152 Plastic Transfer Moulding Press h ; 
designed to produce the highest quality of products 

© most reasonable costs. High quality results with 
lehance Press since it utilizes the full advantages © 4 
ic heating, maintains close tolerances, ir 
g and uniformity of producis. 
ortant factors contributing to the 

rdization and siaapliicerion red 





Hurrah! The Job’s Halt-Done! 


Yes, but only half . . . and don’t think that 
the millions of workers in America’s war 
plants and factories don’t know it, either. 

Sure they’re cheering . . . they have a 
right to! 

For who but they, by the labor and skill 
of their own hands, produced the over- 
whelming volume of munitions and material 
needed by our armies to crush the Hun? 

In this great achievement, employees of 
United Engineering and Foundry Company 
can take just pride; for their record, in the 


production of ordnance, munitions and 
processing equipment so vitally needed in 
the manufacture of war supplies, is one 
that will be long remembered. Yet they 
know, as does every worker in America, 
that Victory lies still ahead . . . that there 
can be no slackening, no let-down, no rest 
until peace is wholly won. 

..-only half done? True; but remember this: 

The men and women who have carried 
the job thus far are Americans. 

And they'll finish it; that’s “for certain.” 


The world’s largest designers and makers of Rolls and Rolling Mill Equipment 


Wygvee 
UNITED ENGINEERING AND FOUNDRY COMPANY OF nil 














OF A SERIES 


Most molders know that there are two distinct types 
of frame used in the construction of injection molding 
machines—the generally used bar-type and the Lester 
beam-type frame. Not everyone knows, however, the 
real difference in operating efficiency between the two 
types. 

Mold locking power, a highly important factor in the 
density, structural stability and dimensional accuracy 
of moldings, depends largely on the rigidity and 
“stretch-resistance”’ of the frame itself, as well as on 
the mold locking mechanism within the frame. Strength 
of the frame depends directly upon the cross-sectional 
area of its members. 





Fig. 1 


Fig. 1 shows the massive construction of the beam 
frame used in building the 22-ounce Lester machine, 
which is made of solid molybdenum steel castings. 
Fig. 2 is a cross-sectional sketch of this same frame. 
It will be noted that the four members of the frame, 
each measuring 5” by 9”, have a total cross-sectional 
area of 180 square inches. In order to attain equal 
cross-sectional area and comparable strength in a tie 
bar constructed frame, the bars would have to be more 
than 7'/;” in diameter, a somewhat impractical size. 


In actual practice (see Fig. 3), tie bars used in in- 
jection molding machines with rated capacities similar 
to that of the 22-ounce Lester are commonly 4” in 
diameter, each bar having a cross-sectional area of 12.56 
square inches, or a total of 50.24 square inches for four 
bars. 


Lester beam-type frames are pre-loaded to make sure 
that they cannot be stretched by the highest rated 
injection pressure of the machine. Within such 
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frames, the patented Lester double-toggle and link 
mechanism, hydraulically actuated, locks the mold 
with a resisting pressure of 225 to 600 tons. The shock 


loading of injection is 
transmitted through 
hardened cam locks to 
the frame itself, reliev- 
ing the toggle pins of 
any severe stress. 

An additional ad- 
vantage of the beam- 2 
type framed is that, 
having no interfering 
bars, it provides ready | 
access to the die space. F 
In Fig. 2 note that the > | 
beam-type construc- tL | 
tion utilizes die space Fig. 2 
to the maximum, 
while in Fig. 3 the 
bars cut through the 
die space, reducing it. 
Other exclusive fea- 
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tures of Lester engi- 
neering and construc- 
tion combine to make 
better moldings at 
higher speed and 
lower cost. Why not 
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drop us a line and 
get the whole story? 





Injection Mold Design 


Islyn Thomas, New York plastics consultant, has written two 
clear and authoritative articles on the subject of injection mold 
design, planned to bring together the plastics customer, the sales 
engineer and the mold designer so that they may reach a better 
understanding of one another’s problems. As a service to the in 
dustry we have reprinted these and offer them free to the readers of 
MODERN PLASTICS. Send for your copy today. 


INJECTION 
MOLDING 
MACHINES 
“Shaping the Things of “Jomorrow™ 
National Distributors: 
LESTER - PHOENIX, INC. 2711 Church Ave, Cleveland 13, Obie 

















Formaldehyde 


| 


*. 


Available In These Convenient Quantities: 


TANK CARS 75,000 Ibs. BARRELS 

TANK TRUCKS 18,000 Ibs.” KEGS 

RE os cadences odieibis 475 lbs. 12 GALLON CARBOYS.... 100 Ibs. 
iy , |}. SNE 1, 5, 9 tbs. 


Heyden 37% Formaldehyde U.S.P. solution is characterized by uniform 
strength and high purity. Of special interest to all resin and plastic manufac- 
turers are the low acidity and metals content. 

For over thirty years Heyden Formaldehyde has been a standard of depend- 
ability. Rigid ihaminety control assures you of a uniform raw material. 
REMEMBER — Heyden can supply you with Formaldehyde in any of the above 
standard packages. 

Also specify Heyden for: Paraformaldehyde and Hexamethylenetetramine. 


*New York Metropolitan District only 
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BACCHUS WAS A PIKER 








of absorbency. So has our “Pinko” Paper. 
This remarkable characteristic of “Pinko” Paper is 
making it of increasing interest to plastics manufacturers. 
Your own laboratories will want to experiment with “Pinko” for 


plastics impregnation and in making plastic laminates. 


ASK FOR SAMPLES 


Ask our Plastics Research Laboratories to send you samples of 


“Pinko” papers. Specific data will also be sent you gladly. 


Originators e Creators 


HUMMEL-ROSS FisrE CORPORATION 


Hopewell, Virginia, U. S. A. 
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NEW MACHINERY AND EQUIPMENT 





*% A NEW ONE-PIECE FASTENER 
assembly has been developed by Simmons 
Fastener Division, Simmons Machine 
Tool Corp., Albany, N. Y., which is ex- 
pected to simplify blind fastening. Called 
the Spring Lock Fastener, this assembly 
eliminates the need of lock washers, and 
will not work loose from vibration. To 
comperisate for various material thick- 
nésses within the range of the fastener, 
the assembly is self-adjusting and locks 
and unlocks with a quarter-turn in a 





90-deg. clockwise rotation or can be per- 
manently installed as a blind rivet. Con- 
struction of the head assures one-direction 
rotation for locking or unlocking. 

The company announces, at the same 
time, design and construction improve- 
ments on its Quick Lock fasteners for 
cowlings and panels. The new design 
enables the part to fasten or unfasten 
with a quick quarter-turn. When un- 
fastened, the stud is self-ejecting so that 
it can be noticed easily. The tapered 
principle of the fastener makes the unit 
valuable in assembling curved sheets. 

A third item from the same company is 
a dual-purpose Safety Nut with unlimited 
application possibilities for all mechanical 
industries, according to the manufacturer. 
This assembly operates on the principle of 
the engagement of a snap ring in one of a 
number of longitudinal serrations in the 
bolt thread. With seven serrations on the 
bolt thread, there are 14 locking positions 
per revolution of nut. The serrations in 
the bolt thread are cut by a special internal 
broaching tool in a fraction of the time 
needed to drill cotter pin holes. If the 
assembly is used as a stop nut, these 
serrations are not necessary. When the 
nut is tightened and the locking ring 
snapped in locked position, the spring 
pressure provides a stopping action. 


*% RANSOME MACHINERY CO., 
Dunellen, N. J., has annotinced the addi- 
tion of Bench Model 1H, hand-operated 
positioner, to itsdiné, This sturdy, com- 
pact machine is said to facilitate produc- 





*% FOR USE IN HIGH TEMPERA- 
ture re-circulating air systems, a new 
Chromalox air duct heater, Type TDH, 
has been developed by Edwin L. Wiegand 
Co., Pittsburgh 8, Pa. Air temperatures 
up to 1050° F. maximum may be ob- 
tained. The heater is easily and quickly 
installed in an opening in the air duct and 
is secured by bolting the mounting flange 
to the outside wall of the duct. The 
new air duct heater is rated at 230 volts, 
6 to 30 kilowatts. 


*% A TELESCOPIC TOWING HANDLE 
is the most recent optional feature which 
Lyon-Raymond Corp., Greene, N. Y., has 
added to its hydraulic elevating table. 
When not in use, the handle is collapsed 
and stays below the top of the table out 
of the way. When extended it allows 
the table to be moved more easily, espe- 
cially on long hauls. 


*% A NEW BRUSH-BACKED SAND- 
ing wheel, known as Sand-O-Flex, for 
sanding, deburring and finishing plastics, 
woods, metals, rubber products and many 
special materials has been developed by 
Exactone Tool & Die Co., Los Angeles, 
Calif. Eight strips of the abrasive, which 
is housed in the central magazine, extend 





through the housing to be held against 
the work by tough bristles which ‘‘cush- 
ion” the abrasive, making it possible to 
get in and around corners, hollow and 
fluted surfaces and small openings. 
Twenty feet of abrasive are normally 
loaded at once by unscrewing the serrated 
nut and removing the cover. A wide 
range of abrasives of various grits and 
grades supplied for use with the sander 
and the ease of loading permit the same 
tool to be used in all operations from the 
rough stage to the polished surface. The 
sander has an over-all diameter (including 
brushes) of about 8 in. and, fully loaded, 
weighs about 2*/, Ib. It is said to be 
especially adaptable to jobs formerly done 
only by hand. , 





*% A NEW PYROMETER WHICH IS 
portable and weighs only 1*/, Ib. has been 
introduced by the instrument division 
of K. H. Huppert Co., Chicago, Ill. The 
instrument is specially adapted to reading 





the temperature of hot air or liquids, 
molten metals (exclusive of ferrous metals) 
and hot surfaces, if used with the prod 
type of thermocouple. Its body design 
elevates the scale to an angle which offers 
maximum reading ease in all working 
positions and minimizes side reflections 
on the scale glass. 


% KINDT-COLLINS CO., CLEVE- 
land, Ohio, has announced the develop- 
ment of a lubricant for band-saw teeth, 
prepared in the form of a stick 6 in. long 
and 1 in. in diameter. When pushed 
against the teeth of the saw blade in 
motion, the lubricant is said to prevent 
pitch from forming on the blade of a wood- 
cutting saw or to make cutting faster and 
easier. It is also designed to prevent 
chips from clogging the teeth if the saw 
is of the metal-cutting type 


*% AN INSULATING VARNISH SE- 
lector to facilitate selection of the right 
varnish for treating and insulating coils 
and windings and for general motor repair 
has been devised by the Resin and Insu- 
lation Materials Division of General 
Electric Co., Schenectady 5, N. Y. From 
the selector the user can obtain the catalog 
number of the varnish and complete data 
on characteristics of base, recommended 
thinner and baking or air-drying time. 
Seven varnishes are listed on the selector 
which can be obtained free from any local 
G-E merchandise distributor 


* FOR ACCURATELY GRINDING 
round shank drills in four point angles— 
49, 59, 69 and 88°—an improved model 
of the super-drill grinding attachment has 
been developed by A. D. McBurney, 
Los Angeles 14, Calif. The new precision- 
made fixture will hold drills from */» to 
1'/,@ in. in diameter and will sharpen 
short, medium and long twist drills 
1'/, through 11 in. in length 

















mg 


ent 


ind 
ent 








Most of the standard equipment 
that has been adapted to plastics produc- 
tion — particularly machine tools — was 
equipped with Timken Tapered Roller 
Bearings long before the manufacture of 
plastics materials and products attained 


industry proportions. Such equipment as 
lathes, grinders, drilling machines, boring 
machines, milling machines, mechanical 
presses, planers, etc. 


The use of Timken Bearings similarly is 
indicated for most of the new equipment 
that has been designed especially for plas- 
tics production and already they are being 
extensively applied. One of the most im- 
portant points of application is on the roll 
necks of plastics rolling mills, where great 
accuracy as well as radial, thrust and com- 
bined load capacity is essential. 


Make sure you have Timken Bearing bene- 
fits in your plastics machinery —- whether 
you are an equipment manufacturer or 
user; it will pay you many times over. 
The Timken Roller Bearing Company, 
Canton 6, Ohio. 


TIMKEN 


TRADE-MARK REG. U. 6. PAT. OFF. 


TAPERED ROLLER BEARINGS 














A fully hydraulic tablet machine 








Ra Watson-Stillman Co, has announced the develop 
ment of a fully hydraulic tablet machine capable of 
producing 12 one-pound preform tablets per minute or 
approximately 10 two-pound tablets. The press is said to 
have a number of advantages, including great flexibility in 
pressure adjustment which makes possible the production of 
pills of varying sizes and shapes with any required density 
up to the machine’s total tonnage. 

The machine, which is of side plate construction, is built 
with Meehanite iron rams. The other castings are of steel. 
It is totally enclosed when in operation—the only exposed 
part being the die, slide and top plunger. Not only does 
this design lend the unit great neatness of appearance but 
it safeguards the working parts from the dust accumulations 
so prevalent in tableting rooms. The press is shown in Fig. | 
with the bottom ram and adjustment exposed. However, 
there is a removable panel with a single latch lock that 
covers this front part. 

The largest die size which this unit will accommodate 
5 in. in diameter with a maximum depth of fill of 4 in. 
will produce a preform of general-purpose plastics material 
weighing 2 pounds. If adjustment is made in the filling 
slide, this machine will also handle semi-impact materials 
which can be preformed satisfactorily at the same rate as the 
general-purpose materials. The unit is designed to operate 
under 2000 Ib. pressure with a pump delivering 23.4 gallons 
per minute. This gives the main cylinder an advance of 


1—This fully hydraulic tablet machine is capable of 
producing 12 one-pound preform tablets per minute. It 
is shown here with bottom ram and adjustment exposed 


PHOTO AND DRAWING COURTESY WATBON-STILLMAN CO. 



























770 in. per min. and a high-pressure pressing speed of 52 n 
per minute with the ram returning at a rate of 630 in. per 
minute. Arranged for fully automatic or semi-automati 
operation, the press can also be operated manually, all th 
moving rams being capable of independent movement. 
When the machine is operating fully automatically, the 
main ram is in its upward position at the start of the cyck 
At the same time, the feed slide is directly under the materia 
hopper ready for filling, and the bottom knock-out ram is ir 
its upward position. As the slide advances to the die open 
ing position, the bottom ram (Please turn to page 196 


2—Diagram indicates simple adjustment of mechanism 
necessary to insure adequate pressure on preforms. Also 
shown here is the core pin adaptor or multiple die adaptor 
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| Exceptional Idea... Molded in PLASTICS 


Exceptional ideas like this one take shape every day in the hands 
of TECH-ART’s engineers and master mold builders. Skilled mold- 
building craftsmen, following the designs laid down by TECH-ART's 
engineering staff, pattern contours of strength, appearance and serv- 
iceability with precision accuracy in every detail. And the wide variety 
of their creations is matched by TECH-ART's vast production facilities 
—including every type of compression and compression-transfer mold- 
ing equipment, as well as a large battery of injection-molding units. 
It is this broad experience in all the details of plastic production which 
insures that your product, too, from its rough idea stage on, can be 
developed into another Plastic Success Story in the hands of TECH-ART 
engineers and mold-building craftsmen. 


NY 36th Ave. and 41st Street * LONG ISLAND CITY, N.Y. « Tel. AStoria 8-6050-1 ART! 
B SUCCESSORS TO BOONTON RUBBER MANUFACTURING COMPANY 
PIONEER PLASTIC MOLDERS . . . Established 1891 PLASTICS COMPANY 
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Automatic forming machine 











EF LLY automatic machines for the production of trans- 
parent plastic containers by the drawing method are in 
operation today in the Newark plant of the Celanese Plastics 
Corp., turning out up to 90 pieces a minute. Preserit pro- 
duction is concentrated on ammunition components made of 
nitrocellulose, but trials indicate that the machine will op- 
erate equally successfuliy on cellulose acetate, ethy! cellulose 
or any thermoplastic sheet. License for manufacture of the 
machine has been granted to F. L. Smithe Machine Co., Inc., 
which is authorized to sell the equipment without restriction 
as soon as construction materials become available, 

Machines of the size now in use will draw containers up to 
3'/_ in. in diameter with a draw ratio of 1 to 1, but packages 
with diameters up to 12 in. are said to be entirely feasible, 
requiring merely a machine of larger dimensions. It is ex- 
pected that the draw ratio also will be considerably increased 
in later models. 

The cost potential in automatic manufacture of transparent 
plastic containers is most interesting. In addition to the 
fact that this new machine can produce at a rate more than 
four times as fast as the best semi-automatic methods, it has 
been found that one unskilled girl operator can supervise 
from four to six machines. Thus, production per operator 
has been boosted from a prewar level of 10 pieces per minute 
to as high as 400 or 500 pieces per minute. 


PHOTOS, COURTESY CELANESE PLASTICS CORP. 





1—This fully automatic, high-speed forming press is ca- 
pable of drawing plastic containers at a rate of speed 
more than four times as fast as that of the best semi- 
automatic methods in present use for this application 
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The new machine, designed by Rene Pipperoux, chief de- 
velopment engineer of the Celanese Corp. of America, and } 
his assistant, Dmitri Soussloff, is covered by patent applica- | 
tions. Essentially its actions duplicate mechanically, by 
means of a carn-action press, the actions of hand-drawing 
In fact, the real secret of the equipment is its duplication of ; 
the delicate double-hesitation movement of the manual strok: 
Ten of the machines are now in operation in the Newark 
plant; each incorporating minor improvements over the pre 
ceding model, but all identical in appearance and principk 

The ammunition components currently being produced ; 
these machines are of various sizes and shapes, but most of 
them are similar in size and appearance to telescoped pil! /} 
boxes. The material is fed from a roll with the Hitch feed 
used on the semi-automatic machines. Not only is there , 
preheater plate, capable of providing any necessary preheat 
ing temperature, but the dies and hold-down plates are so de 
signed that they too can be heated to any desired temperature. 
As the belt of material enters the dies, it is sprinkled lightly 
with zinc stearate powder which acts as a lubricant. The 
drawing stroke is made rapidly and, of course, automatically ; 
and the piece is cut off automatically at the depth of the draw 
As the dies open, passing the part through a cooling box, a é& 
blast of air from a port in the male die hits the part and 
loosens it, and a split second later another air blast hits the 
part from the side and blows it out into a hopper for collec 
tion. The operator has literally nothing to do except chang: 
the feed rolls, collect the finished pieces and watch for a po 
sible jam-up should a piece fail to be ejected properly 

It is said that with proper change of heat, which is provided 
for, no difficulty has been experience in changing from nitro 
cellulose to cellulose acetate and ethy! cellulose materials , 
Since heat control must be very close, an electric pyromete: 
mounted above the machine and connected with the heatin 


elements, is employed to give a constant check on temper . 

ture within a fraction of a degree. 
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2—While these ammunition components of nitrocellulose 
are the chief output of this new machine, postwar possi- 
bilities for automatic production of transparent con 2 


tainers of any thermoplastic sheet are unlimited 
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PLASTIC MO 


VERY square #t in this modern 24-acre plant 
is devoted to MMe purpose . . . producing our cus- 
tomers’ plastic parts. 

We make no products of our own, nor do we con- 
template. making any. We have nothing to sell to 
jobbers or retailers; so we never compete with the 
manufacturers we serve. Custom molding is not a 
sideline with us . . . it is our only business. 

Every machine in our spacious tool room . . . every 
one of our scores of presses . . . every man in our organ- 
ization . . . has but one job—to produce molded plastic 


LDED PART 


parts that will meet our cust »mers’ most exacting re- 
quirements. And our success, for more than a quarter 
century, has been built on doing that job well. 

That, perhaps, is one of the most important 
reasons why CMPC’s list of customers reads like a 
bluebook of American industry . .. and why you, 
too, will find this a good place to come for your plas- 
tics parts. 

May we discuss your next plastics job with you, 
without obligation on your part? Just ask for a 


CMPC Development Engineer. 


CHICAGO 


MOLDED 


PRODUCTS 
CORPORATION 


1046 N. Kolmar Ave. & Chicago 51, Illinois 








WASHINGTON ROUND-UP 


Record formaldehyde production for April 


Largest shipments and greatest pro- 
duction in history were achieved by the 
formaldehyde producers during the month 
of April. Plastics also received the 
largest allocation in history for the same 
period. If any more formaldehyde were 
produced, there just wouldn't be enough 
available tank cars or tank trucks in 
which to move it. At the present time, 
all suitable tank cars that can possibly 
be corralled are carrying formaldehyde. 

Although the increased production is 
good news, WPB indicates that supplies 
are still insufficient to take care of the 
demand by plastics raw material manu- 
facturers, and formaldehyde producers 
are probably one week to ten days behind 
on deliveries of allocations. The month 
of June should see the formaldehyde 
situation in considerably better shape, 
provided that formaldehyde producers 
are up to date on deliveries, which in 


turn depends on continued tank-car 
movements. 
More methanol for formaldehyde 


Methanol—for a change—is in good 
supply and a stockpile has been nursed 
along. Tank cars have been moving 
methanol to formaldehyde producers in 
fine style, thus enabling them to run at 
capacity. As a matter of fact, the inside 
story on methanol is that there is no 
place to store current production, and 
some methanol preduction therefore will 
probably be converted over to ammonia. 
It is hoped that WPB will not allow 
another shortage of formaldehyde because 
of insufficient methanol production. 


Aid in getting scarce materials 


Many resin producers who operate 
under allocation orders have no preferred 
ratings to extend to suppliers of materials 
controlled by Order M-340. This inability 
to obtain a specific commodity can be 
avoided by appealing to the administrator 
of Order M-340, explaining to him 
specifically what material and how much 
material is needed to take care of an 
urgent use. 


Study Paragraph (f) of Order M-300 

V-E Day has arrived and Germany has 
surrendered. Last September, when the 
War Production Board announced that 
virtually all controls on production would 
be dropped immediately on X-Day, we 
advised in our bulletin No. 35, Sept. 8, 
1944, that such statements should be 
taken with a grain of salt. Nobody knew 
then how it would be done or just what 
would happen. The chief difference be- 
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tween the outlook in May 1945 and Sep- 
tember 1944 is that now it is a sure thing 
that Germany is licked, whereas last Fall 
almost everyone was too optimistic about 
a speedy victory. Secondly, last Fall 
there was considerable political inter- 
ference which necessitated the talk about 
dropping all Government controls, while 
lately there has not been so much talk 
about immediate revocation of orders. 
Presumably very little publicity will be 
given to plans because of the sad mis- 
takes made in the Fall in the trend toward 
reconversion. Most bureaus and divisions 
no doubt will work out their own problems 
and relinquish controls when materials 
become available. It will be impossible 
to revoke some orders because of require- 
ments for raw materials for the completion 
of the war with Japan. Yet it is now cer- 
tain that many chemicals will loosen up. 
Fortunately, almost all of the chemical 
orders are flexible in that there are no 
limiting restrictions. In other words, no 
applicant is denied the right to use ma- 
terial by an order, although by allocation 
he can be denied permission to receive the 
material. On the whole, civilian uses for 
any commodity allocated by the Chemicals 
Bureau do not exist in any large degree. 
Chemical orders dole out all the material 
available and divide it among the most 
essential items. As more material be- 
comes available due to military cutbacks, 
there will be more to distribute for civilian 
uses. As a result of this allocations 
system, it is possible that the reconversion 
of the chemicals and related industries 
may take place in a much more orderly 
fashion than the wild scramble which may 
start in other branches of industry. 
Therefore we advise all applicants and 
producers who wish to obtain materials 
for civilian uses when military cutbacks 
occur to study Paragraph (f) of Order 
M-300. Actually, this paragraph means 
that such material as is available for indi- 
cated end uses will be released under 
Paragraph (f). When the applicant 
applies on Form WPB 2945, requesting 
material for civilian end use, and the 
supplier lists him on Form 2946 or 2947, 
the War Production Board will probably 
stamp “Paragreph (f)” both on appli- 
cant’s and on supplier’s forms, rather than 
allocate specifically to each applicant for 
a specific civilian use. This may leave 
many applicants in a quandary since 
nothing has actually been allocated to 
them. The truth of the matter is that 
under this method the applicant is in the 
supplier’s hands. The supplier will be 
authorized to deliver X pounds either for 
specific end uses or for ‘‘any civilian uses.” 











Military orders will doubtless be allocat: 
material as under the present system 


Allocations of urea molding material 


Urea molding material manufacturers 
are operating under Order M-300, Schedu 
35, using WPB Form 2947 which gives 
them authorization to make deliveries 
urea molding material to persons who 
place orders with them. Although ma 
terial manufacturers list the 
who have placed orders with them on 
Form 2947, in many they also 
indicate proposed delivery on this same 
form, which is an indication to the War 
Production Board that they can ship 
this material out of scheduled production 
for the month of allocation. 

Some molders have misconstrued this 
procedure because in certain cases the 
producer knows that he can make only 
so much of a certain type of molding ma- 
terial and therefore, attempting to help 
WPPB in its allocation, indicates ‘‘so much 
material available for applicants request- 
ing a certain type of The 
supplier in no way takes the responsibility 
of setting up allocations for the War 
Production Board. WPB has issued and 
is operating under Order M-300, Schedule 
35, and therefore assumes the full re- 
from the 


customers 


cases 


powder.” 


sponsibility for allocations 


producers to the applicants 


How is formaldehyde allocated to plastics? 


This is a question that many people 
would like to hear answered. All formal- 
dehyde is allocated to producers to fill 
Allocation Order M-3000, Schedules 87, 
34 and 35. This is determined by factors, 
information on which producers 
supply to WPB. Thus if a producer 
makes 1,000,000 Ib. of resin and has a 
factor of 0.5 ('/, lb.) of formaldehyde to 
make a pound of resin, he gets 500,000 
pounds. Many times a producer makes 
different materials from month to month 
and therefore gets too much or too little 
formaldehyde. In general, the producer 
obtains as much as he has used in the 
past few months. 

The original allocation of resin and 
formaldehyde usually eats up all the 
formaldehyde that can be shipped com- 
fortably during the following month, which 
is why WPB continues to refrain from 
granting interim allocations. Producers 
continue to tell their applicants that they 
will have the formaldehyde to take care 
of the allocation, but they don’t always 
get it. Then they put the heat on WPB 
to get more formaldehyde, which may not 
be available for shipment that month, 
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NEWS OF THE INDUSTRY 





DR. GORDON M. KLINE 


*% TWO MEMBERS OF THE EDI- 
torial staff of MopeRN PLastTics magazine 
have been granted temporary leave of 
absence to visit the two major theatres of 
war on special assignments. 

Dr. Gordon M. Kline, Chief of the 
Plastics Section, National Bureau of 
Standards, Washington, D. C., and Tech- 
nical Editor of this magazine, has gone to 
Europe at the request of the War and 
Navy Departments on a special mission. 
The trip, which is the second of this na- 
ture for Dr. Kline—the first having been 
made at the invitation of the British 
Ministry of Supply and the Ministry of 
Aircraft Production in 1942--will be of 
several months’ duration. He will travel 


*% PRINCETON UNIVERSITY HAS 
announced a program of instruction and 
research in plastics which, according to 
Professor Kenneth H. Condit, Dean of the 
Princeton School of Engineering, has a two- 
fold purpose. It is intended to meet ‘‘the 
growing demand in industry for men 
equipped with scientific or engineering 
training supplemented by a comprehensive 
background in plastics’’ and to conduct 
fundamental research in plastics. 
Sponsored by the School of Engineering, 
the program is a cooperative enterprise of 
the departments of mechanical, chemical, 
and electrical engineering and of chemistry 
and physics. It is being developed with 
the assistance of an advisory committee of 
16 industrialists headed by George K. 
Seribner, pres. of the Beonten Molding 
Co. Other members of the committee are: 
E. B. Babcock, vice-pres., Firestone Tire 
and Rubber Co.; R. V. Beshgetoor, mgr., 
Plastics Dept., Radio Corp. of America; 
R. M. Burns, chem. dir., Bell Telephone 
Co.; Allan W. Fritzsche, pres., General 
Industries Co.; Russell Hopkinson, dir., 
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in Army uniform with the privileges of a 
field grade officer, and his mailing address 
will be: Dr. G. M. Kline, Headquarters 
Comm. Z., ETOUSA, Office Chief Ord- 
nance Officer, Tech. Div., APO 887, 
c/o Postmaster, New York, N. Y 

Under the auspices of the Navy Depart- 
ment, Robert L. Van Boskirk, Washington 
Editor of MoperRNn PLastics and MopERN 
PACKAGING magazines, is touring Navy 
bases in the Central Pacific area to ob- 
serve the use and the performance of 
plastics applications and the packaging of 
war matériel under service conditions. 

Both editors will report their experiences 
and observations on their return. This 
should prove to be interesting reading. 


Chemical Div., United States Rubber Co.: 
Wiliiain S. Landes, vice-pres., Celanese 
Plastics Corp.; Howard F. MacMillin, 
pres., Hydraulic Press Mfg. Co.; William 
H. Milton, Jr., mgr., Plastics Dept., Gen- 
eral Electric Co.; R. J. Moore, tech. 
coord., Bakelite Corp.; Arnold E. Pitcher, 
gen. mgr., Plastics Dept., E. I. du Pont de 
Nemours & Co., Inc.; Frank H. Shaw, 
pres., Shaw, Insulator Co.; Norman A. 
Shepard, chem. dir., American Cyanamid 
Co.; Edwin A. Stillman, pres., Watson- 
Stillman Co.; William J. B. Stokes II, 
pres., Joseph Stokes Rubber Co.; Felix N. 
Williams, vice-pres., Plastics Div., Mon- 
santo Chemical Co. Industrial concerns 
are also donating equipment for the plas- 
tics laboratory building and contributing 
financially to the enterprise. 

Professor Louis F. Rahm, of the depart- 
ment of mechanical engineering, is chair- 
man of the inter-departmental committee 
charged with the conduct of the program. 
Other members of this committee are Dean 
Condit and the chairmen of the other co- 
operating departments. 





















*% ANNOUNCEMENT OF THE ELE « 
tion of Colonel H. A. Toulmin, Jr., 

chairman of the board and president 

Hydraulic Press Mfg. Co., New Yor 
N. Y., and Mt. Gilead, Ohio, has be: 
received. Howard F. MacMillin, forn 
president, has been elected president 

H-P-M Development Corp., a subsicia 
of the company, where he will devote | 
attention to research work. 


*% BY A VOTE OF ITS STOCK 
holders, Westinghouse Electric and Manu 
facturing Co. will be known henceforth a 
Westinghouse Electric Corp. The chang 
of name, according to the announcement 
was brought about for reasons of “‘simpli 
ity and brevity.” 


* RECOGNIZING THE IMPOR 
tance of synthetic resins in the field of 
textile finishing, American Cyanamid Co 
New York, N. Y., has formed a new textilk 
resin department expressly organized t 
handle its products for this field. R. E 
Sumner, who has been department sales 
manager of dyestuffs for Calco Chemica! 
Division, will serve as manager of the new 


department 


*% ESTABLISHMENT OF B. F. GOOD 
rich Chemical Co., a division of B. | 
Goodrich Co., with offices and laboratorie 
in Cleveland, Ohio, and manufacturin; 
plants in Ohio, New York and Kentucky 
has been announced by the 
The new division will be headed by Wn 

S. Richardson, who has been with Good 
rich since 1926. The Chemical Division 
will engage in the manufacture and sale 
of the company’s line of Geon viny] resi: 

chemicals, synthetic rubber and reclaimed 


company 


rubbers. 


*% EMPLOYEES OF SANTAY CORP 

Chicago 24, Ill., were recently present« 

with the Army-Navy “E”’ for their high 
achievement in war production. 


% WE REGRET TO ANNOUNCE 
the death of Harold M. Bowman, general 
manager of Plastic Engineering Inc., 
Cleveland, Ohio, at his home on April 14 
Mr. Bowman was a member of the S.P.I 
and a charter member of the Cleveland 
Section of the S.P.E. 


Sorry | 
* IN THEARTICLE ON SIGNS AND 
Sign Making, which appeared on pages 116, 
117, 196 and 198 of the May issue, the 
credits on page 198 should have read as 
follows: “Credits—Material: Lucite and 
Plexiglas. Signs by House of Plastics.” 
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TO YOUR COMPRESSION 
PROBLEMS 


Our plastic production must be engineered 


















precisely and accurately to fit the needs of your 
particular application. 
New production orders are not merely “grist 


for the mill” to us. 


Your new orders generally give us new 
opportunities to improve upon past experiences. 

We manufacture small parts in a large 
volume on automatic machines. We may have 
a helpful suggestion to offer if you will give 
us the details of your problem and production 
requirements. 
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Acrylic model aids tunnel construction 





B ise aircraft industry, considered one of the most highly 
competitive in the field of modern business, recently set 
an example of cooperative effort for scientific advancement in 
its sponsorship of a wind tunnel for testing airplane design. 

Spurred by wartime necessity, four Southern California 
aircraft companies—Consolidated Vultee, Douglas, Lockheed 
and North American—have cooperatively financed a wind 
tunnel for use by airframe manufacturers in carrying out aero- 
dynamic development of current and new aircraft. The tun- 
nel will be operated by the California Institute of Technology. 

The purpose of all wind tunnel tests is to obtain data from 
which airplane designers can work. Because of the complex- 
ity of modern high performance planes, many varieties of 
data are required before a balanced design can be made. It 
is well-nigh impossible, or uneconomical, to obtain accurate 
data from planes in flight. For this reason, wind tunnels 
were developed. 

The wind tunnel is a variable pressure, variable density, 
high-speed tunnel with a working section accommodating 
models of the size which experience has shown to be most 
satisfactory. 

The working section is surrounded by a steel sphere, closed 
by a massive steel door and two gate valves which permit the 


1—Design improvements were effected before construction 
of the tunnel with the aid of this acrylic model which 
faithfully reproduces every detail of the steel tunne/ 





section to be hermetically sealed. Three steel tables or cart 
carry models into the sphere on steel rails. Each has a d 
ferent type of model support and can be rolled into or out 
the sphere when the main door is opened. 

Obviously, so highly complicated a mechanism as thi 
tunnel required much forethought and planning before it wa 
actually constructed. The time, labor and investment i 
volved allowed for no element of guesswork. For this reasor 
a clear plastic model of the sphere was constructed, matchi: 
in every detail the planned steel tunnel, even to a miniatur: 
plane set in position on the reproduction of the 50,000-Ib 
balaneing system which enables engineers to measure wit) 
extreme accuracy the forces acting on the model 

The miniature replica was formed of clear acrylic, the 
major portion being made by hand. Only the more difficult 
rounded parts were turned in the shop. So faithfully did it 
copy the blueprints for the tunnel that engineers were e1 
abled to make several changes—which the model showed to 
be desirable—in the plans for the steel structure. 


Credits—Materials: Plexiglas. Model hand formed by Ann 
Machamer. Rounded parts turned at California Institute of Tech 


no'ogy laboratories 


2—A diagram of the wind tunnel showing the basic 
working elements of the structure in which are simu 


lated actual conditions affecting a plane in flight 


ror. 
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CORDO CHEMICAL CORPORATION 










Use Cornpo-Bonp 
Adhesive no. 200 


A clear, permanent, flexible water-resistant adhesive 
and coating. 





Adheres to metal, fibre-board, wood, paper, etc. nn 


CORDO-BOND 200 meets the re- 
quirements of the Ordnance Dept., | 
U.S. Army— Specification AXS- 
1472, for application of labels to 
fibre-board, wood, black iron and 


Protective against gasoline, oil, alcohol, acids, alkalies, 
| 
— iron surfaces. | 


salt spray... 


Send for 4 oz. trial size (Postpaid in U.S.) $.75. 





Other CORDO-BOND adhesives are available for 
different uses. Write, giving exact details for specific 
analysis and recommendation. 


CORDO-BOND 





34 Smith St., Norwalk, Conn. 


INDUSTRIAL COATINGS «+ FINISHES 
INDUSTRIAL ADHESIVES 








Flame resistant laminate 


(Continued from page 140) is utilized in this operation to 
compensate for the advancement of the resin by the heat roll. 

Standard practice in the manufacture of tube stock is to 
impregnate the filler by immersion, dry and coat the impreg- 
nated filler on one side with the resin solution and then re- 
dry the material. However, glass fabric is non-absorbent 
and it is not necessary to go through this double operation, as 
one coating by immersion impregnation is sufficient. 


Today and tomorrow 


At present, the entire production of glass fabric melamine 
laminates is used by the Armed Services in a wide variety of 
equipment for electrical insulation purposes. These range 
from the panel board itself to the slot wedges in the armatures 
of the generators. Radio manufacturers and industrial pro- 
ducers in general have already found uses for this material, 
and it is possible to justify these laminates in all cases where 
electrical insulation properties are the criteria of the work- 
ability of the apparatus. 

The development of the glass cloth melamine laminate is of 
much significance to the laminating field. Physical and elec- 
trical properties have been raised and, as a result, present 
electrical equipment will have longer serviceability and 
wider application. The exceedingly high arc resistance and 
non-burning properties of these laminates make it possible for 
equipment to be designed and used which carries a higher 
load than was previously possible. The engineer will un- 
doubtedly take advantage of these properties when con- 
templating future design. 





Short-time tests 
(Continued from page 150) 

In certain parts of the sheet tested there was evidence of 
initial delamination near the center, indicating imperfect 
bonding. Because of this fact care was exercised in preparing 
specimens to avoid as much as possible regions in which 
imperfect bonding was evident. 


Comparison of static tests 


The results of tests of specimens cut parallel to the grain 
(Tables I, II, III) showed that the modulus of elasticity in 
compression was slightly higher than the modulus in tension, 
whereas the modulus of elasticity in shear as measured from 
the torsion tests was about one-eighth the tension modulus. 
The ultimate strength in compression was about 10 percent 
less than that in tension, but the yield strength at 0.2 percent 
offset in compression was only about one-half that in tension. 
The modulus of rupture in torsion was about one-seventh the 
ultimate strength in tension, and the initial (delaminating) 
fracture in torsion was about one-eighth the yield strength in 
tension at 0.2 percent offset. 


Long-time tension creep tests 


The equipment used for conducting the creep tests consisted 
of a steel rack from which 22 specimens could be suspended, 
calibrated weights and levers used for loading the specimens 
in tension, calibrated extensometers and a traveling micro- 
scope used for measuring the strain indicated by the exten- 
someter, and a clock equipped with a counter to record the 
elapsed time in hours. Figure 12 shows the creep rack with 
loading levers, specimens, extensometers and auxiliary equip- 
ment. Figure 13 shows a specimen with strain measuring 
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equipment in place. In this figure the specimen A was sub- 
jected to an axial tensile load through the rod B. The speci- 
men was held by grips C which contained a hook-and-eye type 
of swivel joint. This joint was provided in order to minimize 
the possibility of eccentric loading. The extensometer usec 
for measuring the creep consisted of a lever-type instrument 
with a traveling microscope D (Fig. 13) for measuring th« 
displacement between reference marks on the end of the lever 
E and a stationary arm F. The lever ratio was 10 tol. On 
end of the lever was forked and fastened by pivots to the lowe: 
clamp attached to the specimen. The axis of this pivot passed 
through the centroid of the cross section of the specimen (the 
pin itself did not go through the specimen). Thus the strain 
measured by this instrument was the average strain in tl« 
specimen, and it was not necessary to average the result of 
two or more instruments fastened to different sides of the 
specimen. The fulcrum of the lever was pivoted to a rod, the 
other end of which was fastened to the upper clamp on the 
specimen. A spring clip G (Fig. 13) was used to attach this rod 
to the upper clamp so that the extensometer could be left on the 
specimen during fracture without damage to the instrument. 

Each instrument was calibrated against a micrometer screw 
before use. Flat clamps were used to attach the extensometer 
to the specimen instead of pointed screws, because creep of 
the material might cause screws to sink into the specimen, 
thus causing early fracture. The distance between the centers 
of the flat clamps was considered to be the gage length of the 
extensometer. As used in these tests, the gage length of the 
extensometer was 10 in., although in Fig. 13 the extensometer 
is set for 4 inches. A track was provided for the microscope 
so that it could be moved from specimen to specimen quick]; 

Eight creep specimens (Fig. le) were tested simultaneously 
under a constant tension load at values of stress ranging from 
0 to 9000 p.s.i. These tests were conducted in a room main 
tained at a constant temperature of 77° F. and a constant rela 
tive humidity of 50 percent for the entire time of the test which 
was 7000 hr., or about 10 months. 

One specimen was tested at 0 stress in order to determine 
the magnitude of the shrinkage which might occur due to 
gradual change in moisture content or other aging phenom 
ena. All tests were started at approximately the same time 
and all were started by applying loads quickly but very gently 
to the specimen. Before applying the load, the initial exten 
someter readings were obtained with the traveling microscope 
Then the loads were applied, the extensometer was immedi 
ately read again and the time was recorded. On the basis of 
the difference between these two sets of readings, the elastx 
strain was computed. Readings of strain and time were taken 
at intervals varying from two hours to seven days. 

The results of these tests were plotted as shown in Fig. 14 
It was observed that the tests started with a rather rapid rate 
of creep which decreased as time progressed. The lowest 
curve plotted in Fig. 14 is from the data for a specimen which 
carried no load, that is, 0 stress. This specimen was observed 
to shrink slightly during the first half of the test, possibly as a 
result of continuing reduction of moisture content of the 
The effect of short interruptions in humidity con 


specimen. 
A decrease in rel 


trol is evident in all curves shown in Fig. 14. 
ative humidity was observed to result in a rather marked de 
crease in length of all specimens, that is, approximately 
the same shrinkage, for all specimens, regardless of stress. 
The specimen which was loaded to 9000 p.s.i. fractured after 
about 300 hours. The fracture occurred at the shoulder of the 
specimen and resulted primarily from delamination at that 
point. Thus, the actual stress which caused failure was not 
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HYDRAULI 


A Single Accumulator Serves Any Number of Presses 











Aino Elmes accumulator system for group-opera- 
tion of hydraulic equipment provides a flow of 
smooth, abundant power from a single, depend- 
able source. 


One pressure vessel and one or more pumps, 
with functions coordinated by Elmes patented con- 
trols, can serve any number of production units, 
satisfy wide demand fluctuations, and maintain 
an ample power reserve. 


Elmes accumulators have no internal moving 
parts. Their pistonless design requires no pack- 
ings. Compressed air ballasting assures uniform 
flow without line shocks; gives close pressure reg- 
ulation for fast press operation. 


Simplified Elmes controls prevent excessive 
and insufficient pressures and excessive with- 
drawal, while protecting the accumulator supply 
from line failure. Safety valve protection pre- 
vents excessive pressure rise in high-temperature 
environment. 


Send for Bulletin No. 5100. More than fifty, 
years of accumulator building experience is yours 
for the asking. 


ELMES couiemenr 


Eimes hydravlic accumulators are mode in all sizes and 
pressure capacities. They are safe, simple to install, occupy 
little space, and usually can be set on factory floor. When 
requesting literature, please also ask for companien bulletin 
No. 1020, “Elmes High-Pressure Pumps." 





ELMES ENGINEERING WORKS of AMERICAN STEEL FOUNDRIES, 225 N. Morgan, Chicago 7, Ill.. Also Manufactured inCanada 
METAL-WORKING PRESSES - PLASTIC-MOLDING PRESSES - EXTRUSION PRESSES - PUMPS . ACCUMULATORS - VALVES - ACCESSORIES 








accurately known. The nlotted point representing ‘‘elastic”’ 
strain is indicated by means of a short horizontal line at 0 time. 

The effect of stress on the rate of creep.—The rate of creep 
did not remain constant throughout the time of testing, but 
decreased rapidly at first and then more gradually. In order 
to evaluate the effect of stress on the different rates of creep, 
it was therefore necessary to determine the rate of creep at a 
definite time. The rate was determined for a time of 5000 
hr. by measuring the slope of the creep-time curve at 5000 
hr. for each stress shown in Fig. 14. This rate of creep was 
then plotted against the stress on semi-logarithmic coordinates 
and is shown as the open circles in Fig, 15. 

It has been found that the data shown in Fig. 14 can be rep- 
resented by an equation (see reference 11) as follows: 


¢ = mt" (Equation 1) 


where ¢ is the total strain and /is the time. The quantity m 
depends upon the stress whereas n is independent of the mag- 
nitude of the stress and depends upon material and possibly, 
temperature. Since the rate of creep is defined as O¢/Ot, it 
is possible to compute the rate of creep by taking the time 
derivative of Equation 1, from which: 


vy = Oe/Ot = mnt" ~ ' (Equation 2) 


Thus the rate of creep v can be computed by substituting the 
values of m and m, determined in a manner described in another 
paper (11), and the value of the time, 5000 hr., into Equation 
2. The values of rate of creep computed in this manner are 
plotted in Fig. 15 as filled circles. This method of determin- 
ing the rate of creep for a particular time is more accurate than 
the slope method, and will give more consistent results. 

It has also been found that the factor m can be expressed as 
a function of stress in the form (as shown in reference 11): 


m= Ce — C, = Ci(e*” — 1) (Equation 3) 


in which @ is the tension stress, C, and & are constants. As 
shown in reference 12, the fact that Equation 3 accurately 
describes the relation between the factor m and stress ¢ is 
demonstrated by the fact that (m + C,), when plotted semi- 
logarithmically against stress, yields a straight line as shown 
by the square points plotted in Fig. 15, Thus the rate of 
creep can be expressed as a function of stress by substituting 
Equation 3 in Equation 2 with the result: 


v = Cie” — 1)nt*—! (Equation 4) 


The effect of stress on the amount of creep.—In order to evalu- 
ate the effect of stress on the magnitude of creep, the amount 
of totai creep at a given time was plotted against the stress for 
each of the eight values of stress and is shown in Fig. 16. 
The elastic extension is shown as the lower curve in Fig. 16, 
and values of total creep at 100, 1000 and 6000 hr. are also 
shown. It was observed that most of the continuing defor- 
mation occurred within the first 100 hr., and also that the in- 
crease of deformation after the first 100 hr. to 6000 hr. was 
less than the initial, or elastic, deformation. The modulus 
of elasticity as determined from the reciprocal of the slope of 
the elastic curve shown in Fig. 16 was found to be 2,200,000 
p.s.i. as compared to 2,240,000 p.s.i. determined from the 
short-time tension test. 

Comparison of creep properties with other materials.—A com- 
parison of the creep properties of this laminate with other 
thermosetting plastics for which test data were available 
showed that the total creep of all molded phenolic plastics 
reported (9) was 1.5 to 3 tirnes that for the Mitscherlich paper 
at a stress of 2000 p.s.i., a time of 1000 hr., a temperature of 
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77° F., and a relative humidity of 50 percent. The materials 
studied in the references cited included phenolics filled with 
cord, rag, woodflour, asbestos, mica and pure resin. The 
Mitscherlich laminate also showed less total creep than all 
laminates for which creep data were available to the authors 
(10, 11). These laminates are phenolic laminates, Grades 
C, Land XX. The Grade C laminate had 2 to 3 times (de 
pending on the stress) greater total creep at 1000 hr. than had 
the Mitscherlich. Grades L and XX had about 60 percent 
and 10 percent greater creep, respectively, at 8000 p.s.i 
and 1000 hr. than had the Mitscherlich. The Grade XX lami 
nate was tested at a relative humidity of 43 percent which 
would tend to decrease the amount of creep. However, the 
fact that the modulus of elasticity of the Grade XX was about 
25 percent less than the modulus of the Mitscherlich would 
indicate that the increase in strain under the constant stress 
was about the same for the two materials. 


Summary and conclusion 


l. Ata tensile rate of strain of 0.0016 per min. the modulus 
of elasticity in tension was 2,240,000 p.s.i. parallel to the grain 
of the paper and 1,080,000 p.s.i. across the grain. 

2. The elastic modulus in compression was about the same 
as the corresponding values in tension. 

3. The shearing modulus of elasticity as determined from 
a torsion test was 289,000 p.s.i. 

4. The ultimate strengths were as follows: tension, 19,600 
p.s.i. parallel to the grain and 11,800 p.s.i. across the grain 
compression, 17,700 p.s.i. parallel to the grain and 14,400 p.s.i 
across the grain; shearing (modulus of rupture in torsion), 
2820 p.s.i. as determined from a specimen cut parallel to the 
grain of the paper. 

5. The increase in strain due to creep was 0.26 percent 
after 6000 hr. at a tension stress of 8000 p.s.i. This increase 
in strain was equal to about 70 percent of the “‘elastic’’ strain 
at the same stress. 

6. Creep data from eight specimens having different values 
of stress have been analyzed, with reference to another 
similar discussion, to show the effect of stress on the creep 
and the rate of creep. The rate of creep was found to de 
crease with time, but for any given time the rate of creep 
was shown to be related to stress o by an exponential equation 

° 
v= Cf — 1) nt 


where # is the time, C:, & and m are constants. 
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Hospital 


PRACTICALLY indestructible 
with excellent wear resistance, 
this plastic hospital pushbutton 
can be depended upon for effi- 
cient, extra*long service. It is 
molded by Aico for the Auth 
Electrical Specialty Company, 
Inc., New York City. 

This part is a multi-circuit 
locking (maintained contact) 
pendant pushbutton for low 
voltage operation on nurses’ 
calling systems. It is designed 
to close, and maintain closed, 


Pushbutton 


FOR 24-HOUR DUTY... 
LASTS INDEFINITELY! 











several contacts and at the 
same time to close momen- 
tarily one contact. 

The intricate design of this 
part demanded expert knowl- 
edge of precision molding ; phys- 
ical property requirements call- 
ed for careful selection of ma- 
terial. Aico, backed by 29 years 
of molding experience, carried 
the assignment through... 
with maximum satisfaction . . 
in minimum time. 
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Cutting wheel 


(Continued from page 152) in Fig. 4. The cutting 
wheel is set above the table so that when the specimen is 
finished, the width of the reduced section will be the desired 
value. The height of the cutting wheel above the table is 
determitied by the width of the specimen and the thickness of 
the bottom of the clamping device 

With the long dimension perpendicular to the plane of the 
wheel, the specimens in the clamping device are moved back 
and forth transverse to the plane of the cutting wheel and, at 
the same time, brought into contact with the bottom of the 
wheel. The movement_of the specimen is so regulated that 
the side of the wheel cuts only that part of the specimen in- 
tended as the reduced section. The set-up preparatory to 
cutting is shown in Fig. 5; the cutting operation when partly 
finished is pictured in Fig. 6. The arrows indicate the direc- 
tions of motion of the clamping device holding the specimens. 

After the reduced section of the specimen has been cut out, 
the clamping device and the specimens are turned with the 
long dimension parallel to the plane of the wheel and moved 
against the wheel sidewise. The specimens are moved back 
and forth sidewise under the wheel and, depending on which 
end is being cut, they are also moved slowly forward or back- 
ward so that the material is cit away until the reduced sec- 
tion grades smoothly into the tapered sections. Figure 7 
shows the specimens in position ready to begin this operation. 
Two views of the partially finished specimens in the process of 


9—A second view of the cutting operation necessary to 
produce the tapered portion of the tensile specimen 
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being cut are shown in Figs. 8 and 9; the arrows indicate the 
directions of motion of the clamping device. 

At the completion of this operation, the specimen is turned 
over in the clamp and the process repeated. The lines drawn 
on the edges of the blanks enable the operator to locate the 
reduced section and tapered sections symmetrically on the 
two sides. The result is a tensile specimen similar to that 
described in Method No. 1011 of Federal Specification L-P 
406a. The fuzz which develops along the lower edge of the 
cut surface of the specimen during cutting is removed by 
trimming with a sharp razor blade and by rubbing light) 
with fine emery paper. This finishing permits more accurate 
measurement of the dimensions of the specimen. The blank 
a half-finished specimen and a completely finished specimen, 
are shown in Fig. 10. 

The manufacturer of this equipment also makes wide cut 
ting wheels which may be used to cut the tapered sections 
much as does a milling cutter. A */s-in. thick wheel has been 
used in this manner and found to be satisfactory. The ordi 
nary wheels are 0.025 to 0.064 in. in thickness. 


Cost of equipment and specimen preparation 

One ordinary wheel, which costs between $4.00 and $9.00 
depending on the thickness, is serviceable for about 100 t 
The thicker wheels are more expensive 
The machine shown in 


250 hr. of use. 
the */s-in. wheel costing about $40. 
Fig. 1 costs about $200. 

The average number of specimens which are laid out and 
cut per hour from a glass fabric laminate of 0.2-in. thickness 
by one female operator is as follows: 


Average no. of specimens 
per hour from 0.2-in.-thick 


Test specimen glass fabric laminate 


Flexure 25 

Tensile 12 

Compression 20 

Tensile-shear 20 
Summary 


Experience in the Organic Plastics Laboratory of the Na 
tional Bureau of Standards in the use of the diamond-im 
pregnated cutting wheel has shown that this equipment i 
satisfactory in all respects for preparing test specimens of 
thermosetting plastics, thermoplastics containing a high pro 
portion of glass or mineral filler, and unplasticized rigid 


10—The blank, together with half-finished and com- 


pletely finished tensile test specimen of glass laminate 
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Lustron 2020 is distinguished by defi- 
nitely superior clarity and virtually 
complete freedom from color. To judge 
its future applications, nothing more 
is needed than a quick look at this 
beautiful crystal product. But that’s 
not all — 

Because of Monsanto’s exclusive 
process, Lustron 2020 has a high level 
of uniformity in molecular weight — 
which means unsurpassed moldability 
in injection machines. At molding 
temperatures Lustron 2020 has excep- 
tional plasticity, enabling it to flow in 
constricted sections more rapidly, to 
fill intricate molds more readily and 
to maintain fast operating cycles. 

Lustron 2020, born of wartime re- 
search, has already proved itself in a 
number of important war uses... in 
electrical parts and in lightweight, 
super-strong bottles and containers. 


Lustron 2020 has, too, the well- 
known properties that characterize 
regular Lustron: (1) dimensional sta- 
bility, (2) resistance to acids, alkalis, 
alcohols and many solvents, (3) low 
moisture absorption, (4) exceptional 
insulating properties, (5) lack of vola- 
tile plasticizers, (6) low unit weight, 
and (7) relatively low cost. 

Commercial quantities of Lustron 
2020 are available to molders working 


on war essentialities. Eventually the. 


product will be supplied in colors, but 
is now available in crystal only. 

For more complete and additional in- 
formation on Lus- 
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thermoplastics such as styrene and methyl methacrylate res- 
ins. The quality of the cuts is very good, and the method is 
rapid and inexpensive. Special procedures are described for 
making tensile and tensile-shear specimens with this type of 
equipment. This cutting wheel will not cut soft materials, 
nor will it cut the hand of the operator. It is made of a 
metal which permits pressure to be applied to the side of the 
wheel without danger of fracture. All these factors make its 
use practically non-hazardous. 





Molded-in inserts 


(Continued from page 127) of what a relatively small 
error in design can cost when the molded part gets into larger 
production. 


Production per Man days Press days * 
day, sets of necessary necessary 
piece No. 1 and for this for this 
piece No. 2 production production 
Using side inserts 1600 sets 36 24 
Using drilled and 
tapped holes 1800 sets 8 6 


It is easy to see from these figures that if the inserts had 
been eliminated, there would have been a daily saving of 24 
man days and 18 press days. Breaking the figures down a 
little further, it is found that there would have been a saving 
of 15 man days and approximately 10'/, press days per thou- 
sand sets of firing blocks and fuze-setting rings. 

In the last few weeks since this article was prepared, the 
Navy has permitted the production of the fuze-setting ring 
without the four inserts. Figures 2 through 8 indicate the 
molding of this part as it is now performed. Due to the fact 
that the molds are alregdy produced, it would not, of course, 
be economical to change over from transfer to compression 
molding. However, this job has become a straight draw job 
with no side pins which is a far simpler molding operation 
than the method formerly employed. 


Credits—Material: Bakelite. Molded by Mack Molding Co. 


for the Navy. 





Are you in search of plastics information? 


HAT do you want to know about plastics? Are 

you looking for a stock mold knob, or have you 
seen a plastic product you want to buy? Is there a 
trade mark you are trying to identify? 

Mopern Prastics offers you—without charge— 
the facilities of its Readers’ Service Bureau, a depart- 
ment which makes every effort to answer questions 
submitted to it, and to direct inquirers to sources of 
supply or channels of technical information. 

During the month of April alone, it handled 480 
telephone requests, interviewed 240 visitors and 
replied to 270 letters. This service is maintained for 
you, and we invite you to take advantage of it. 
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Tablet machine 


(Continued from page 180) retracts and allows the cavity 
to fill. The feed plate then returns to its position underneath 
the hopper for the succeeding load. 

On its return, the feed plate contacts a limit switch which 
starts the main ram on its downward stroke. When a pre- 
determined pressure has been reached, a pressure switch halts 
this downward movement and starts the ram back to its 
upward position. Concurrently the ejector ram moves up, 
discharging the tablet of material. As the feed slide moves 
forward for the succeeding fill, it pushes this ejected preform 
clear of the die and into a material chute. 

Due to the fact that this machine is fully hydraulic, accurate 
set-ups are not needed to insure adequate pressure on the 
preform. In fact, the depth of fill can be regulated while 
the machine is in operation. It is only necessary to unlock 
the locknut and adjust the depth of fill by turning a large 
hand wheel which is readily accessible from the front of the 
machine. This adjustment in mechanism is shown in Fig. 2 
as is a core pin adaptor, or multiple die adaptor. The correct 
regulation of this device, which has a diameter of 4 in., makes 
it possible for the cores to be placed within the 5-in. die 
which, as stated previously, is the maximum size that can 
be taken by this press. 





Pocket compass 


(Continued from page 124) at random from every 100 
compasses produced, are put through a series of tests. 

One of the most critical requirements is that the compass be 
of the “dampening” type; that is, one on which the compass 
card, or dial, will not fluctuate as the direction changes. In- 
stead, the card must swing gradually and steadily in the new 
direction. To achieve this action, the instrument is im- 
mersed in compass liquid which acts as the dampening factor. 

The need for a pocket compass of this type first occurred to 
George Peterson, of the Emergency Reserve Branch at 
Wright Field, Dayton, Ohio, and a representative of a Chicago 
molding company while inspecting a fighter plane cockpit. 

A combination compass and match container was not a new 
idea; in fact, Government specifications for such an article 
have been in effect for a number of years. However, pre- 
vious compasses of this type had not proved entirely satis- 
factory. This new dial-type liquid pocket compass was 
finally designed and engineered through the joint efforts of 
the molder and officials of the Compass Unit, Instrument 
Section of the Equipment Laboratory, at Wright Field, under 
the supervision of Major Jack Callahan. 

The compass is injection molded of cellulose acetate buty- 
rate at a slow cycle to keep maximum dimensional control. 
Seven multiple-cavity dies are used in the molding process. 

These compasses, produced at the rate of 2,000 daily, are 
inspected by operators stationed along the assembly line. 
Operations include shadowgraph inspection of the individually 
ground pin and pin-head on which a fine jewel bearing is 
mounted when the pin is assembled into the screw machine. 
Length and bearing must be absolutely correct. The area on 
top of the card is filled with radium. An expansion chamber 
permits expansion and contraction of compass liquid under 
extremes of temperature. The card holds two Alnico magnets 
of identical dimensions to guarantee perfect balance. 


Credits— Material: Tenite [I and Lumarith. Manufactured by 
DuPage Plastics Co. for Army Air Forces 


~~ 


a 


aie 


— 








1. die 
t can 


100 


ass be 
npass 
In- 
e new 
$s im- 
actor. 
red to 
ch at 
licago 
pit. 
a new 
irticle 
, pre- 
satis- 
; was 
rts of 
iment 
under 


buty- 
mtrol. 
‘ocess. 
y, are 
- line. 
jually 
ing is 
chine. 
rea on 
amber 
under 
ignets 


wed by 











a 


t “lands” with 
ce needed to 
3 2 


oe - 2 
+ ~ 


ection Mould- 
ie, granulated 
rer lal is forced 
eated cylinder 
a ‘continuous 

iotoswitch 
imer T15U 
rol: within 
ystem that 




































evry 













num pres- 
| Why Electronic Timing is the Best Answer exact in- 
| for Split-Second Repeat-Cycle Accuracy le fractional 





ng required 
he injection 


» 







F Photoswitch Electronic Timers function with split-second accuracy... 





without fatigue . . . frictional wear . . . or inertia. Electronic operation 
















eliminates clockwork, springs, mechanical clutches ... all moving 
parts subject to wear and failure ... provides consistently accurate 
control without danger of speed-up or slow-down, and with extremely 
long life assured. Photoswitch Electronic Timers are used extensively 
to initiate automatic operation of precision production grinders, millers, 
profilers and other machine toois; to insure maximum safety and effi- 
ciency in X-ray equipment; to provide split-second control in welding, 
molding, spraying . . . and to afford the high degree of accuracy needed 
in process control. 


Write to ; £3 
PHOTOSWITCH, INCORPORATED 


Cambridge 42, Massachusetts 
for Bulletin 900-A. 
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INCORPORATED 
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The broad system of laboratory control which guides every step in the production of 
MT. VERNON Extra fabrics is your best insurance against stratification in laminates. For only when 
highly uniform fabrics are used can deep uniform penetration of resins be successfully attained. Made 
from carefully selected, choice grades of cotton and woven to a high degree of uniformity, 
MT. VERNON fabrics are the product of more than fifty years industrial fabric making experience 
Specify your fabric needs . . . MT, VERNON Extra. 
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1. BRITTLENESS 
TESTER- Liquid 


Developed in cooperation with the Rubber Laboratory of 
the E. lL. DuPont de Nemours & Co., Inc., the “Precision” 
liquid immersion type Brittleness Tester provides a means 
for determining the brittleness of elastomeric compounds at 
sub-cero temperatures. Twenty specimens can be succes- 
sively tested in about one minute after conditioning. The 
specimens can be inserted under quick-ccting clamps and 
securely held at any desired temperature for any pre- 
determined time. Tests can be started at any specific temperature and impact 
tests made in decrements of every five degrees. Can be used for running 
ASTM D-746 tests. 


The “Precision” Brittleness Tester consists of a bath, a 20-epecimen holder. a 
solencid and carriage which allows the solenoid to travel directly over the 
specimen rack, a special-shaped bakelite plunger fastened to the solenoid, and 
a thermostat to control an external valve for circulating pre-cooled liquid 
through the tester such as acetone, etc. The carriage is actuated by a worm 
screw with quick-acting clutch, and a pointer and graduated scale indicate 
the position of the bakelite plunger with respect to the specimen being tested. 






* 


The tester is made of stainless steel and copper, with 3” of cork insulation 
throughout. Approximate overall dimensions are: 30” long, 13” wide, 14” high. 


2. POLARIZER 


Developed in cooperation with The Dow Chemical Co., Midland, Mich., the 
new “Precision” Polarizer indicates the combination of strain and flow orienta- 
tion produced by fabrication or mechanical manipulation of transparent, rigid, 
and non-rigid photoelastic plastic materials. Has also been used to identify 
transparent photoelastic plastics. 


Weighing only 30 pounds, it can be very easily moved to various positions. 
It is ideally suited for setting at the head of extrusion machine. 


The Polarizer consists of a source of illumination in a sheet metal base, with 
an opal glass top for uniform light diffusion. Above the opal glass top are 
placed two polaroid sheets, separately sandwiched between two pieces of 
clear glass, the upper glass section being adjustable in height up to 8”. 


Maximum piece that can be observed is 11" wide x 8” high of any length. 
Polaroid sheets and glass plates are rubber cushioned. Approximate size of 
Polarizer 15” square x 16” overall height. 


Write for further devas See Your Laboratory Supply Dealer 


PRECISION SciENTIEIC, COMPANY 
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"HEATMAS TER" 


ELECTRONIC DIELECTRIC 
HEAT GENERATOR 


<i, artes A 





5 KW — 17,000 8.T.U. Per Hour Output 


=: 


The new “Heatmaster” has its “brains built in—so that in production it may be operated safely by 
unskilled help. Operation is truly automatic — being limited to the insertion and removal of preforms cn 





ony designated time cycle. 


For laboratory work, or manual operation, its advantages are equally outstanding. Owing to its one major 
control, the technician is enabled to concentrate his attention on the effect of high frequency rather than 


in the manipulation of electrical controls to produce a desired result. 


The inclusion of fluorescent lighting in the electrode cage — while only a detail — illustrates the carefulness 
of design. The use of new long-life radia! fin tubes cuts down operation expense. It has power to heat a 
3.3 pound preform in one minute —5 pounds in 90 seconds. 


For plastics or for general purpose use, for research or production, the THERMATRON ‘“Heatmaster™ with 
its rugged construction, simplified controls, and generous power represents an outstanding development in 
electronic dielectric heaters. 


All Thelagron ratings based on output 


Send for new circular describing the 5 KW “Heatmaster” and other models in the 
THERMATRON LINE, ranging from 500 watts to 30 KW in output. Address Desk. MP-6 


TheGRGEron Division 
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nu YEW TOHK II ,.% 





MODERN PLASTICS 




















ARMY ORDNANCE AWARD 
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PRODUCTION 
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WE’RE BREAKING NEW FIELDS! 


Recent war-born materials and methods of fabrication are of interest to our customers, old 
and new. Here at Northwest Plastics we are continually engaged in development work with 
new materials and techniques. The manufacture of large articles by contact or “impression 
molding” methods, the casting of tools, jigs and fixtures from phenolic and thermoplastic 
resins, and the extrusion of thin films are currently engaging our attention. 

Our special transfer molds of three to twelve cavities which are used with special transfer 
presses are designed to provide a method for maintaining molding pressure on the piece 
while the mold is removed from the press, and curing is completed in an oven. This technique, 
in rubber moiding for example, permits a press to handle twenty molds per hour as against 
two molds per hour with conventional methods. 

If your problems involve the services of an outstanding molder with vision, won't you 
please write or wire us. Northwest Plastics, Inc. 2233 University Ave., St. Paul 4, Minnesota. 


Compression molding « Transfer molding « Injection molding « [Extrusion molding 
Modern Tool and Die Department ° Finishing, Fabricating and Assembling Department 
Laboratory for Development and Production Control ° Engineering and Product Design 
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before you set 


SAVINGS UP TO 50% in assembly 
time and labor costs have been made 
by thousands of manufacturers 
when they switched to the short cut 
fastening method — Parker-Kalon 
Self-tapping Screws. 


YOU CAN START SAVING when 
you start production if you question 
every fastening now, while your 
plans are still in process. Why wait 
to find fastening “bugs” later, when 
a change now requires only a little 
pencil work. 


WHATEVER MATERIAL you are 
working with — plastics, die castings, 
sheet steel, aluminum, brass, fibre — 
in 7 out of 10 cases you'll find you 
can save with P-K Screws, and im- 
prove your product as well! 


sae 


WHICH METHOD WILL GIVE YOUR 
PRODUCT A COST ADVANTAGE? 


THREADED INSERTS slow up molding 
—add to material costs — may weaken 
the part. The savings you make by 
switching to P-K Screws, driven in plain 
untapped holes, pay off plenty as your 
production increases. Don’t O.K. inserts 
until you find out if it can be done the 
simpler way — with P-K Self-tapping 
Screws! There's a type for every plastic. 


up for post-wa 


r products 


P-K SELF-TAPPING SCREWS save 
by eliminating the tapping and tap 
expense necessary for machine 
screws, and the slow fumbling with 
bolts and nuts. They also eliminate 
costly insert in plastics, and rivet- 
ing in hard-to-reach places. 

ASK A P-K ASSEMBLY ENGINEER 
to check over your plans with you 
to make sure you find all the fasten- 
ing “bugs”. Or, mail us assembly 
details for recommendations. 
Parker-Kalon Corp, 208 Varick St. 
New York 14, N. Y, 


pARKER-KALON 


Quatity : Controlled 


SELF-TAPPING SCREWS 
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Perhaps you have wondered how the Navy was able 
to say that so many ships of such-and-such a class and weighing so many 
tons have been sunk. Part of the answer is in these Cruver-engineered ship 
models which are injection molded on a scale of 1 to 500” and used for 


recognition and identification purposes. 


Cruver has engineered these models in a number of separate dies. After 
the parts are molded, they are assembled. The finished model is intended 
only for “type” identification so that pilots, ship-gunners and submarine 


Commanders can tell ata glance whether a sighted ship is friend or enemy. 


Here is another fine example of Cruver’s mastery of the injection molding 
process. On this very broad ratio Cruver has been able to reproduce 


perfect silhouettes — giving Navy personnel much needed recognition aid. 


Turw | MANUFACTURING COMPANY 
t 2456 W. Jackson Bivd., Chicago, Ill.—Seeley 1300 
NEW YORK WASHINGTON DETROIT 
2 West 46th St. Hotel Washington General Motors Bldg. 
Wisconsin 7-8847 Met. 5-900. Ext. 650 Madison 8263 
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Showing the method of releasing either the punch or die 
simply by depressing the ball-bearing with special hand 
tool provided. Unnecessary to remove die from press. 





WITH THE R-B 
INTERCHANGEABLE PUNCH AND DIE 


For years Allied’s R-B Interchangeable Punch and Die has 
been in the service of the metal working industry—deliver- 
ing a knock-out blow to production delays and high labor 
costs. Today it has become an accepted standard of efficiency 
in the field of laminated plastics as well. The wide appli- 
cation and money-saving possibilities of this “first aid” to 
multiple punching operations is indicated by the illustra- 
tions on this page. 


Get a complete pre-view of Service With a Punch by study- 
ing the R-B catalogue carefully. It illustrates, lists, gives 
exact dimensions of and makes valuable suggestions for 
using the R-B standardized retainers, interchangeable 
punches and dies, composite die sections, rubber strippers, 
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A few of the special shapes produced in R-B Inter- 
changeable punch points. They may be made of any 
material and in any shape or size to fit your job. 





Special punch retaining plates are made where center 
distances are too close to use standard retainers. Hole 
sizes can be changed without affecting plate pattern. 


guide pins, bushings and other accessories . . . and it con- 
tains additional data and information that makes it a valu- 
able book for any mass production manufacturer. 


The R-B Catalogue will be mailed without charge. Use 
your letterhead to send for a copy, now. 


“IT’S AN ALLIED PRODUCT!” ... Allied Products Corporation in 
its plants in Detroit and Hillsdale, Michigan, makes cold forged 
parts, cap screws, sheet metal dies (from the largest to the 
smallest), R-B interchangeable punches and dies, steam-heated 
plastic molds, jigs and fixtures and special production tools. 


BUY WAR BONDS 


ALLIED PRODUCTS CORPORATION 


Department 24 * 4622 Lawton Ave. «+ Detroit 8, Michigan 
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AIRTRONIC 


With ordinary electronic preheaters, 
the output power rises gradually 
during the heating interval and max- 
imum power is reached only at the 
end of the cycle. In the AIRTRON- 
ICS Model DE, the output power 
rises rapidly to maximum and stays 
there throughout the heating cycle 
... resulting in faster heating of 
more material per kilowatt of power. 


This peak preheating is accom- 
plished through the combination of 
AIRTRONICS Automatic Power 
Regulation and AIRTRONICS Au- 
tomatic Tuning which keeps power 
at its peak during the entire heating 
cycle regardless of variations in 
preform characteristics. No other pre- 





407 S. Dearborn 


Ss HEATING 





heater utilizes this production-speed- 
ing combination. 

Additional advantages of the 
AIRTRONICS Model DE are: 


@ 2.5 KW output power 


@ Dual load selection — pro- 
viding two independent sets of 
controls that can be preset to heat 
molding material for two presses 
running different jobs 


@ Compactness and mobility 


These high-production advantages give 
you more usable BTU's per second... 
more BTU’s per square foot of floor 
space. The Model DE makes preheating 
simpler and faster. In many cases it can 
actually double your preheating capacity 
Send for the new four-page folder that 
describes it in full detail. Write Dept. M.P 


CHICAGO 


Zone 5 


NEW YORK 
31-28 Queens Bivd. 
Long Island City, Zone 1 

















Automatic Lood Circuit Tuning and Avto- 
matic Power Control are accomplished by 
specially designed electronically -controlled 


induction motors shown in the illustration 


above. 












LOS ANGELES 
5245 W. San Fernando Rd. 
Zone 26 
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PRINTING 
DIE CUTTING 
CEMENTING 


Wide experience by all known 
processes in the application of 
printing, engraving, silk screen- 
ing, die cutting and cementing 
of all thermoplastics. 


FORMING 


ing and bending in Acetate, 
Vinylite and Acrylics. 


MACHINING 


Precision threading, screw ma- 
chine, milling, drilling, turning 
of Polystyrene, Acrylics, Pheno- 
lics, Nylon, Tenite; sheets, tubes 
and rods; through spindle capac- 
ity up to 2%" rod. 


ASSEMBLY 


Our engineers can assist you in 
~ problems of design and assembly 
of your plastic units. 


Pa 


ee 93 Mercer Street "9 
: ~ New York 12,.N. Y. 
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Here is the well-equipped 

lant in the sprawling Green 
tte s at Arlington, Ver- 
mont. A splendid locale for 


futurizing . . . in trout and 
maple syrup . . . and plastics. 


If you were buying masterpieces of art, you would be well 
advised to obtain the opinion of an expert to make your 
selections. Experience is also required in the specification 
of plastic molding. 

We make nq claims for Da Vinci techniques, or the super- 
lative craftsmanship of the old masters. We do know some- 
thing about the art of plastic molding—the right material 
for the job, design and construction to meet all functions 
of the application, consistent high quality, fine finish, etc. 
And for your post-war developments, MACK MOLDING 
maintains three completely equipped plants — Wayne, 
New Jersey; Arlington, Vermont; Waterloo, P.Q.,Canada. 
Address inquiries to Mack Molding Co. Inc., 120 Main 
Street, Wayne, New Jersey. 


EXCELLENCE 


SALES GFFEICES: NEW YORK CITY, CHICAGO, DETROIT, BOSTOR INDIANAPOLIS & ST. LOUIS 
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FREE 


ENGINEERING 
AID 


if you have any ma- 
terial hard te cut, 
send sample te us 
for sawing recom- 
mendations and 
receive written labo- 
ratery report. 


Coolant Systems 


INDUSTRY'S NEW SET OF TOOLS 
The DoALL Company 
222 No. Lavrel Avenue «+ Des Plaines, Illinois 


Sales & Service Off alo. € ago, Cincinnat). Cleveland, Dallas, Dayton, Denver, Detroit, El Paso, Erie, Grand Rapids 
‘ 
ee tan indiananoli« " " Aneele sukee M eapolis. New York. Orlando. Philadelphia, Pittsburgh. Providence ba Rocheste 


Seattie tatesvilie. Syra 









































DETONATOR CAP 


Like many war production assignments 
this protective detonator case and cap, by 
its very nature has long been hidden under 
our bushel. Although unobtrusive in a pic- 
ture, this cap’s delicate but potent mechanism 
is well matched by the fabricating precision 
of the case itself — precision which is ot 
your command for any unusual shape, or 
size or design. May we hear from you? 

We specialize in the custom fabrication 
of plastic parts of every description: Catalin, 
Acrylics, Polystyrene, Cellulose, Acetate, 
Laminates. 
















PLASTIC 


LUOMINS TER, MASS. 
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@ new, complete, authoritative book on a 
key reagent in the Plastics field. 


FORMALDEHYDE 


By J. FREDERIC WALKER 


Chemical Research Division, Electrochemicals Department, 
E. I. du Pont de Nemours & Co., Niagara Falls, N.Y. 





This volume is the first serious attempt to sift and analyze 


the vast literature with a view to presenting its essential 


experience in this field have enabled Dr. Walker to review 








| 

facts in compact and comprehensible form. Years of 

| 

and evaluate the mass of material published on formalde- / 

hyde. Some idea of the magnitude of this task is given | | 

by the fact that if he had mentioned all the references, he | 
would have produced twenty volumes instead of one! } 

His results comprise a volume that will be a standard | 

1] 


reference for years to come. 


(400 Pages A.C.S. Monograph No. 98 $5.50 


Send for FREE 1945 Book Catalog “‘Let's Look It Up” 
(200 Titles) i} 


REINHOLD}PUBLISHING CORP. 


330 West 42nd Street New York 18, N. Y. 




















New Dillon-Beck book- 
let containing unusvol 
case histories showing 
how a complete mold- 







ing service efficiently 
produced many items 
valuable to the war 
effort. 


You'll find these indus- 
trial news-stories inter- 
esting and informative. 
Write today for your 
free copy! 


N-BECK MANUFACTURING COMPANY 
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QST-2—A unique test is applied to every United tube 
to assure noiwe-free operation 


QOST-i—tLife test ng is an important Quality Stendaord 
test ot United lt is a strictly observed procedure 


whereby life expectancy is controlled in ‘run-of-produc 


tion’ tubes 


Who sets the | “as 
Grildly Standavd fr 


FOR TRANSMITTING TUBES QST-3——United tubes designed for very rough service 
have extra, built-in shock resistance proved by the 


severe Bump Test eoch tube must pass. 


€ 
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“y> 


ot 
a A 
Pe \O et 
A | 


- 


Brilliant United craftsmanship is steadfastly veri- 
fied and maintained by skillful and vigilant testing— 
For this 


reason every United tube must pass through a series 


truly representative of daily production. 


of critical examinations that do not permit any de- 
fects, no matter how minute they may be, to escape 
unnoticed. 

By maintaining Quality Standard Tests of the 


highest order United engineers and technicians have 


achieved recognition for leadership. To engineers 
everywhere, the name United is the trusted stand- 
ard by which other transmitting tubes are judged 
and measured. 

For every electronic application including radio 
communication, physiotherapy, industrial control 
and electronic heating, standardize with tubes that 


are the Quality Standard. “Tube up” with United. 


Order direct or from your electronic parts jobber. 


Masterpiece of 
Skilled Hands 


Ruggedizing: A 
United feature 
which enables 
tubes to with- 
stand terrific 
shocks. 
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ELECTRONICS pe 
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Transmitting Tubes EXCLUSIVELY Since 1934 





























Electricity can be man's most useful tool. It can also be man's 
most wasteful and dangerous tool. The control is insulation— 
and that is what we specialize in. 








We have been specialists in electrically insulated plastics 
moldings for more than 50 years. During that time, we have 
added all the new materials entering the plastics picture 
to ovr list. 








Beside doing custom molding, we have developed a number 
of stock mold specialties such as Safety Strain insulators, 
terminal blocks and X-ray tube shields. Also lead-in and 
transformer insulators, as well as insulating supports of 
many different sizes and shapes. 













































es 
be 


CUSTOM MOULDERS OF PLASTICS FOR INDUSTRY =| 
11 New York Avenue Brooklyn, N. Y. or ap 


FOOT POWERED 
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NO op 


XCOpt for labor 


f ee To INSTALL 
Pack ang Stort Shearing 


cASY Gauge SETTINGS 


Simple, Fast and Sure 
/ eccueare SHEARING 
*8 Head Reinforced 


~ eas OPERATION 
Leverage 
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Famco FOOT POWERED Squaring Shears cut up to 
18 gauge mild steel with ease. Made in five sizes ... 
22”, 30°, 36", 42” and 52” cutting widths (three largest 
have “hold down” attachment). The knives of all 
models have tool steel cutting edges. Compression 
springs are encased against breakage. Furnished with 
| front, side and back gauges. Write today for full infor- 
| mation on the Famco line of low cost Squaring Shears; 





POWERFUL PRESSES THAT NEED NO POWER 


Famco Foot Presses, made Famco Arbor Presses de- 
in 10 models (bench and liver up to 15 tons pres- 
floor stand types) are sure without power cost. 
widely popular for light Make assembly or disman- 
forming and stamping thing easy. 32 models, 
operations. in bench or floor types. 


FAMCO MACHINE COMPANY, 1305 18th STREET, RACINE, WISCONSIN 


ARBOR PRESSES 
FOOT PRESSES 
SQUARING SHEARS 


Currin & barry 
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HERE’S A 





PLASTICS MILL... 





"esigned for close °° 


Designed specifically for converting resins 
into plastics, this 18" x 42” mill has motor-oper- 
ated roll adjustment for quick and accurate con- 
trol of gauge while the batch is on the mill. The 
vernier dial indicators show movement of the 
front roll in thousandths of an inch. 


Clutches which engage the worm drive for each 
screw allow adjustment of either end of the 
roll separately or both ends together. A pull- 
back attachment permits movement of the roll 
in both directions. 


To prevent corrosion of the surfaces which come 
in contact with the stock, the chilled iron rolls 
are chrome-plated and the guides are made of 
stainless steel. The rolls are chamber-bored and 
fitted with stuffing boxes and interior pipes for 


cwnery | Be 
p-p PLASTICS mA Roll Mills 


. . 
rnal Mixers heeting 
Bonbuty neg Mixing -” catruding We 
coh . Calenders dravlic SO» 

ines # ylato 
mechin, draulic Accum planers 


Sheet Cutters . 











steam circulation. The guides, which are adjust- 
able automatically with the movement of the 
front roll, have a ratchet-operated adjustment 
to raise them vertically. This permits cleaning 
of the rolls under the guides as well as the 
undersides of the guides themselves. 


Other features of the mill include water-cooled, 
full bronze-lined journal boxes, flood-lubricated 
by continuous circulating system . . . cut spur 
drive and connecting gears running in oil bath 

.. and a right angle reduction gear drive unit 
which makes a compact installation in minimum 
floor space. 


Similar designed-for-the-job mills are available 
in a complete range of sizes, from 8" x 16” for 
the laboratory up to 28” x 84” heavy duty mills 
for the factory. Write for complete information. 


FARREL-BIRMINGHAM COMPANY, INC. 
ANSONIA, CONN. 


JUNE * 1945 





213 








IF YOU HAVE A 


PLASTICS 
PROBLEM 
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FACILITIES: | Sarg 

DESIGN AND MOLD SHOP ea: 

PRINTING DEPARTMENT GET | 
FINISHING DEPARTMENT THIS FOLDER... 

INJECTION MOLDERS OF: This handy reference Folder File serves 
TENITE | LUCITE you as a permanent reminder of our 
TENITE fl POLYSTYRENE | plastics engineering and molding facil- 
VINYLITE LUMARITH | ities. To benefit most from plastics, con- 

PLEXIGLAS sult with us early—in the design stage of 

ns EcTlon m OLD Hg your product. We shall be glad to make 

yy recommendations for plastics applica- 
*s M| N COR DR) +. tions to your post-war prod- 
* Plastics DEpARI™ : ucts. Send today for your 
nec.usratorr, COpy Of Folder File MP6. 














MEE ROM PT ACTIC MANUFACTURERS 
p L A S T I C S sAilibtanel corallitites 


C © R Pp. | REPRESENTATIVES | 













DETROIT 2 LOS ANGELES 35 
805 New Center Bidg. 1440 So. Robertson Blvd. 
CANADA—A. & M. ACCESSORIES LTD. 
19 Melinda Street, Toronto 1405 Bishop Street, Montreal 
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EAC is a beautiful word. Merely to mention it brings visions 


of wonderful things: Children at play; men fishing, gardening, relaxing; 
mothers’ eyes and hearts smiling; everybody happy. 


To fight for peace is such a paradox. Yet that is what we fight for! We look 
forward to seeing the pendulum swing fast towards Victory and Peace! 


* Allour manufacturing skill and power are now being directed to help bring Victory 
and Peace. When that day comes we will then be able to direct our activities to peace- 
time production. We eagerly anticipate serving you with your peace-time plastic needs. 


Lewis PLASTICS CO. 


ARLINGTON, N. J. Formerly The Insel Co. 
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PLASTICS SCRAP 


QUTYRATE “POLYSTYREW 
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ACETATE VINYLS © Acryc> 


42°* STREET, NEW YORK 








PHENOPREG 
Wclding Materials 


PHENOPREG MOLDING MATERIALS are available, 
| im various forms, for molding and laminating. 
SHEET STOCK—We can furnish Phenopreg 
. 
eee 


| materials cut to your specifications and 
’ packed with separator sheets. 


ROLLS—Standard roll weight is 100 pounds. 





Other roll weights can be furnished on 
specification. These can be slit to specific 
widths, if so specified. 

COIL CHARGES—We can furnish Phenopreg 


Armour's 332 stock points mean 
fast, dependable service 


U5. Psi, Achemicalypure, | /** materials in coils, wound to your specifica- 
all requirements of the U. S. tion; so that each individual coil constitutes 
Pharmacopoeia ... for use in | an individual cavity charge for the produc- 
fan ohementtelea. teens ton of maided omincied parts. 

highest quility, Specific grav. || DIE-CUT PATTERNS—We can die-cut any 
ity, 1.249—25° C./25°C. of our grades to your particular blueprint 


or template for assembly of individual pre- 


form assemblies in the molding of curved 


HIGH GRAVITY...A pale yellow 
industrial glycerine. Specific | 


gravity, 1.262—15.5°C./15.5°C. | fabrications. 

DYNAMITE ... Made erpecielly | PHENROK 

for the explosives trade We have available standard grades of Phenrok lami- 
gravity, 1.262—15.5°C. 15.5% $°C. nated sheet stock in any of the NEMA Grades. 


We invite your inquiries on any of the above materials. 


ARMOUR | ate ; 


AN D | { Vinewood 1-8200 
| 
’ 


company ||| DETROIT WAX PAPER Co. 











Pare Ot eshudaneramt 1721 Pleasant Avenue, River Rouge 18, Michigan 
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a Many postwar ideas now growing into 
more finished form in engineering and 
drafting rooms will call for molded plastic parts. 

For these, General Industries offers the 
services of its molded plastics division. 

Please get us right. We make no pretense at 
designing your molded plastic parts. You know 
that job better than we ever hope to. 

But, we can tell you whether it’s a practical 
molded plastic job. We can help you select the 
right plastic compounds—and in many cases 
can suggest minor changes or refinements re- 
sulting in better parts, delivered faster or more 
economically. 

This “know-how” extends through our mold- 
making and processing divisions. Small parts 
or large ones are carefully and skillfully engi- 


Chicago: Phone Central 8431 
Detroit: Phone Madison 2146 





neered through the intricacies of mold-design- 
ing, so that when they leave the molds they are 
accurate in dimensions and finely finished. 

Of course, we have the necessary machines 
for the molding of large or small work, in any 
quantities, by compression, transfer or injection 
processes. And we keep our delivery promises. 

So, if you are planning postwar products that 
include molded plastics, keep in touch with 
General Industries. Right now, we’re working 
100% for Uncle Sam, but when the end of that 


is in sight, we'll be glad to work with you. 


THE GENERAL INDUSTRIES COMPANY 


Molded Plastics Division . Elyria, Ohio 


Milwau'ee: Phone Daily 6818 
Phila ‘elphia: Phone Camden 2215 


ENERAL 





MOLDED 


NDUSTRIES 


PLASTICS 


COMPANY 











Production Time 
— Plant Travel 

Onerating Cost 
With BLODGETT Pre-form Heating 


Manufacturing a wide variety of civilian goods from 
lucite and other themoplastics, Superior Wood Prod- 
ucts Co., Bronx, New York, finds that a Blodgett 
Oven saves production time and plant travel and 


eliminates re-heating. 


Blodgett Ovens Nos. 158 and 158F may be used 
for pre-form heating with each bench or set of 
benches. Some of their advantages for plastics 
manufacture are: Easy Loading * Removable Doors 
and Shelves * 3" Fiberglas Insulation «+ Positive 
Thermostatic Control + Easy Servicing * Low In- 
vestment and Operating Cost + For Manufactured, 
Natural, Mixed or LP Gas. 


Write today jor literature and specifications. 
The G. S. BLODGETT Co., Inc. 


53 Maple Street, 
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Janne DI-SAWS 


Effect Radical Reductions 
in the Cost of Die-Making 


With this machine you can do in minutes jobs 
which require hours by the shaper, miller or 
lathe methods. It provides for quick and 
smooth inside or outside sawing, using blades 
3/32” to 4%” wide — inside and outside chain 
filing with three different file widths — inside 
and outside endless belt polishing. It’s one of 
the greatest time and money saving machine 
tools ever produced. Standard Model 24M has 
full 24” wheels, instant change of speeds to 
suit every type of job and is constructed to 
give you many years of trouble-free service. 
Get the complete facts. Simply write for “No. 
24M DI-SAW” Bulletin. Other models of 
larger capacity for special application are also 
available. Information on request. 


THE TANNEWITZ WORKS 


GRAND RAPIDS 4, MICHIGAN 








On } CONOTHERM 


STEAM GENERATOR 


Automatic ! Compact ! . , and backed 


by if” years exper 7enC 


Uy), 


For over half a century Dutton has been a leader in 
engineering advancements of steam applications for 
processing, power and heating — this skill and “know 
how” is combined to make the Dutton Econotherm 
Steam Generator unsurpassed in performance and 
economy of operation and maintenance. 

In one modern, streamlined, entirely self-contained 
unit the-Dutton Econotherm will give you twice the 
power in half the usual space. So completely packed 
that your only installation costs are connecting fuel, 
water and steam lines—a saving of at least 20%. 
So ingeniously automatic that you are guaranteed 
perfectly balanced performance, positive water level 


DUTTON ECONOMIST 
HIGH PRESSURE BOILERS 


and maintained steam pressure with a minimum of 
supervision. 

The exclusive Dutton designed Induced Draft System 
insures uniform temperature immediately on firing 
and meets steam withdrawal without variations in 
pressure or changes in water level. All gases are scav- 
enged with maximum fuel utilization, using only a pipe 
to carry flue gases through the roof. 

The Dutton Econotherm for either gas or oil firing, 
is designed to meet all requirements of capacities u 
to 150 H.P, — overall efficiency of 80% is —aeermers 
Write for full information, stating your application 
and requirements. 


DUTTON AUTOMATIC 
VERTICAL BOILERS 


“PRESSURE VESSELS - HEAT EXCHANGERS - CONDENSERS 


THE €. H. DUTTON COMPANY oe 


618 GIBSON STREET « KALAMAZOO, MICHIGAN 
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The Long-Fibred Wood Pulp Filled Phenolic 








Aithough he's all anyone could ask for in strength, 
Big Boy's weight is a drawback. He wasn't planned as 
KYS-ITE is . . . to combine great strength with light 
weight, plus other unusual properties that mark this 
theroughbred among plastics. 

By combining properties found in no other type of 
material, KYS-ITE broadens the scope of designers and 
engineers. If you're looking ahead to postwar products, 
why not look over KYS-ITE’s features listed below? 


GREAT STRENGTH WITH LIGHT WEIGHT 
Preformed before curing, an even distribution of phe- 
nolic resin on interlocking fibres results in great tensile 
and compressive strength with impact strengths up to 5 
times that of ordinary plastics. 


WIDE RANGE OF SHAPES 

Complicated pieces with projections and depressions, 
large or smoll shapes and sections — all these and 
more, too, are molded successfully in KYS-ITE. 





MODERN PLASTICS 


KYS-ITE CAN “TAKE iT” 


Unusually durable and resistant to abrasion, impervi- 
ous to mild alkali and acid solutions. 


INTEGRAL COLOR 
KYS-ITE's lustrous finish is highly durable; the color is 
an integral part of the material. A wipe and it's bright! 


NON-CONDUCTOR 


KYS-ITE’s dielectric properties make it invaluable 
where safety is a factor. Also a non-conductor of heat. 
Non-resonant and non-reverberating. 

COMPLETE SERVICE TO YOU 

You are cordially invited to draw on our experience 
in molding to specifications. Just let us know your prob- 
lems. If KYS-ITE doesn't offer a solution, we'll tell you 
what companies might help you. Production scheduled 
as orders arrive. Why not get in touch today? 


Buy War Bonds—and Keep Them 


KEYES FIBRE COMPANY 
420 Lexington Avenue 
New York 17, New York 


Plant at Waterville, Maine MOLDED PRODUCTS 






KYS-ITE articles indicating the range of items we mold to specifications and deliver complete, ready for use. 
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Res. U. & Pat. Off. 


wonderful watchdog — 























since 1918 


PLASTIC 






Designers and builders of all 
types of PLASTIC MOLDS. 
Serving most of the leading 
molders of the country! 
Our 1500-tonhydraulic Hob- 
bing Press adds many ed- 
vantages in obtaining lower 
mold costs. 


Estimates on request. 


EAGLE 





37-39 Freeman St. Newark, N. J. 
Phone: MARKET a 








DIEMOLDING CORPORATION 
Canasteta, N. Y. 
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| HP. and up 
| 22,000 R. P.M. ° 
| Different 


TOOL & MACHINE Co. | 




















Unit F with K Ne 
b0000 RP. 

Other Motieke — 
1/20 H.P. tc = 








speeds, 
rheostat controlled. 


FLEXIBLE-SHAFT TOOL 
FOR MOLD-MAKING 
AND MAINTENANCE 


ARTCO flexible shaft tools are espe- 


cially designed and constructed for 
making molds and maintaining them. 























Two interchangeable handpieces, Type 
K with 3/32” and 1/18” collets— 
Type H with 3/32”, 1/8”, 3/16” & 
1/4” collets enable user to work with 
more than 1,000 cutting, grinding, 
polishing tips. 


Foot-operated rheostat allows all 
speeds between 5,000 R.P.M. and 
20,000 R.P.M. 


ARTCO is the only tool of its kind 


especially designed for use in the 
plastics industry. As such, it is used 
in hundreds of plants. Send for 
Complete Catalog without charge. 


American Rotary 
Tools Company, Ine. 


44 WHITEHALL STREET © 
BOwling Green 9-4895 NEW YORK 4,N. Y. 











4 PERMANENT SURFACE 
DECORATING PROCESS 


OR PLASTICS 
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Applies Your Name, Your Trade Mark, Your 
Decoration to Every Type of Plastics Mold- 
ing. Widely used on containers and closures, 
perfect for novelties, jewelry, identification, 
tags, dials, name plates, etc. This process 
applies all colors integrally to all plastics. 

_ Special formulations for thermoplastic mate- 
rials make it impossible to rub, wash or 
scratch off our imprinting. 


Write or call for samples, prices, information. 


PRINTMAKERS GROUP 








If you're seeking an economical, efficient compression 
moulding press, it'll pay you to get complete details on 
this standard line of general purpose Francis Presses. 
It’s readily equipped with or without hot plates—steam 
or electric—and can be hand, motor or pneumatically 
operated. Ideal for plastics, rubber, compreg wood or 
other production work—or for the laboratory. Write for 
details. Dept. 108. ANOTHER PRODUCT 


t 
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HUNTINGTON, INDIANA 


Francis Egpt. Since 1880 





Joining 
Rigid Plastics 


TO GLASS, METAL, WOOD, FABRIC, 
LEATHER OR OTHER PLASTICS? 


Our research and Technical Staff is experienced in de- 
veloping specialized adhesives for special applications, 
including the plastic field. They may help you to bond 
these joints with Miracle Adhesives without the need for 
screws, clips or mechanical fasteners—and without heat. 


We can serve you best when you send full details to 
Research Department, Miracle Adhesives Corporation, 
852 Clinton Avenue, Newark 8, New Jersey. 


MIRACLE 
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A. BAMBERGER 
LEADING PLASTICS, SCRAP DEALER 
USES LEADING SCRAP GRINDER 


No one is a better judge of the;value of scrap 
grinding equipment than a company dealing in 
and reworking plastics scrap. They are con- 
stantly putting their equipment to the test by 
grinding all sizes and shapes of materials. They 
need equipment that will stand up and yet take 
down easily for quick cleaning. 


That is why A. Bamberger use Ball & Jewell 
scrap grinding equipment exclusively. They 
rely on the extra heavy castings, the sturdy, 
solid tool steel knives of Ball & Jewell equipment. 
Simple design allows quick take down for clean- 
ing when running different colors or different 
types of material. Note the volume of material 
being fed into this #2 grinder, one of a number 
in the Bamberger plant. 





This is #6 of a series of advertisements showing typical 
Ba!l & Jewell installations in the plastics industry. 


BALLand#wJe#EW EL L 


20 Franklin Street, BROOKLYN, N. Y. Since 1895, Manufacturers of Patent Rotary Cutters 


or get In touch with nearest representative 


CHICAGO: Neff Kohivout & Bissel, DETROIT: J. 5 Aggebeny) 's Sons, LOS ANGELES: Moore Machinery &. ies Anca Ss & SAN FRANCISCO: 
Machinery Sales NEW ENGLAND: Standard T -, Leominster, Mass. ATLANTA, GA. George L ST. LOUIS: Lasimore Seles Co. 
NEA TILE 4 WASHINGTON, ¢ Clvmoie Sngly Co. KANSAS CITY, KANS.: Fluid Air = . 
Loon ENGLAND; ‘Giockteier’s — mwog mI Lid. AUSTRALIA and NEW ZEALAND: Scott & ogineesng Pty. Ltd., SYDNEY 
OCKHOLM, SWEDEN: VY WY Teknove. CANADIAN AGENT; Williams & Wilson, Lid., Toronto & Montreal, Canade 
HAWAIAN ISLANDS: Hewesiian Seles Service, P. O. Box 3498, Honolulu 11, T. H, 








HAVE YOUR PLASTIC 
PRODUCT MOLDED 


WITH NOSCO’S | TRICRESYL 
DISTINCTION PHOSPHATE 


Subject to allocation by the 










War Production Board in ac- 
cordance with Order M-300 


Schedule 61. 





, IS A DIFFERENCE— 
Nosco molded plastics have 
distinctive beauty and sales 
appecl, for we have had long 
experience in designing — 
engineering and mold making. 
Let NOSCO make your plastic 
products better, therefore more 


salable, for NOSCO KNOWS. R Ww GRE ep oe 5 ‘& ‘eo @) 


CKEFE ER Ff 


Selling Agents for 
MONTROSE CHEMICAL COMPANY 
Newark, New Jersey 


NV YORK 

















The Plant Behind the Product 





grtd ia, Whil ical equipment is by no means the only essential to molding, we like to remind 
» — por me now ~~ then that our — and . is such ere jweSperform the most intricate 
plastic molding operations as a matter of course. invite discussion of after-the-war molding plans. 


_ KUHN & JACOB MOLDING & TOOL CO. 
1200 SOUTHARD STREET. TRENTON 8, N. J. GL , if, Ah "Sy 


Seles Representatives: NEW YORK—S. C Ullman, 55 W. 42nd St PHILADELPHIA—Towle & Son Co., 18 W. Chelton Ave. Bid 
ENGLAND—Wm. T. Wyler, 204 4 Lordship Roed, Stetiord + trom a cte 
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How to Reduce 
HIGH PRESSURES 


Until"plastics plants came along 600 pee 
eq. in. was commonly considered ‘high 
sure.”" And to ane he ~ reduce that a 
sure was widely acclaimed as more or less of a 
“trick.”” But, plastics plants require pres- 
sures that are ‘truly h Ng and, to take care of 
ures ten times as h as the former 600 
.persg.in. ATLAS engineers produced the 
valve shown at the right, namely, 


ATLAS Type“E” 


High Pressure Reducing Valve 





LUGGAGE 
THAT CAN 
TAKE IT 


Yes, reducing valve handles 
pressures up to 6,000 psi easil: a 
=. water, or air—and most t all of the lead- 


plastics plants of toda al t. 
© mesh saodese peshiane .- \ 


equipment. The body of Salen, thy thstenes. Sturdy luggage requires just such a material as SARAN 


BY NATIONAL ... a fabric that resists wear, shows no 





ts of anges stam The internal are en- 
tirely of stainless steel. A formed packing of 9g of rough treatment. Clean it with a damp cloth and 
terial w ‘ irt, grease, soot—all disappear to reveal its permanent 
is inmene to one ae ad spate eeBtnws, Tes colorful beauty. For luggage and numerous other products of 
In high initial ae by little effect on the reduced pressure. this type, this remarkable plastic offers singular advantages. 
fe tie em Ne Consult National today and learn how 
For other ATLAS del list in our ed SARAN will fit into your future plans. 


in the January 1945 issue of MODERN LASTICS 


VE COMPANY’ 


LVES | 
277 South Street, Newark 5, N. J. 
Representatives in principal Cities 
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AND DIES 


This is not good chess 
..-but it’s a good Formula 


Becco Electrolytic Hydrogen Peroxide— 100 volume— is a clear water- 
white liquid of cual storage stability. It contains 13.0 per cent 
active oxygen or 27.5 hydrogen peroxide by weight. Its specific gravity 
is 1.10; apparent pH (glass electrode) 2.1; dry residue — not over 0.10 
per cent; ash—not over 0.04 per cent. Can be shipped in tank cars, 
aluminum drums or in glass carboys. 

Higher concentrations available in small amounts for research investi 
gations. Becco Electrolytic Hydrogen Peroxide is at present available 
in limited quantities. 


SOME SUGGESTED APPLICATIONS 
Most universal low-cost bleaching and oxidizing agent 
Does not leave undesirable residue, odor or by-products. 
Can be handled through pumps, and well-known feeding and mix- 
ing devices. 


MASTER HUBS 
AND HUBBING 


Antipitting agent in metal plating. 
Has excel'<at bactericidal properties. 


Inexpensive promoter for polymeri- 
zation reactions, especially in emul- 
sions. 


Oxygen release from hydrogen per 
oxide can be precisely controlled as 
to rate, quantity and size of bubbles. 
This unique property is of impor- 
tance for making porous and in- 
flated articles and in the uniform 
distribution of oxygen gas in reac- 
tion mixtures. 


ACTIVE OXYGEN IS ON 
ACTIVE DUTY 


Other Becco Products: 


Ammonium Persulfate** 

Potassium Persulfate 

Magnesium Peroxide* 

Calcium Peroxide* 

Zinc Peroxide* 

Pyrophosphate Peroxide* 

Sodium Carbonate Peroxide* 

Urea Peroxide 

Acetyl Peroxide* 

*Avatlable in research quanté- 
ties only at present, 

**Willbe avatlable after the war. 


BUFFALO 
ELECTRO-CHEMICAL 
COMPANY, inc. 








* 








FOR SMALL PRODUCTION 
AND LABORATORY USE 


This modern streamlined mill is designed to 
process thermosetting and thermoplastic plastic 
materials, also natural and synthetic rubber. 
Ideal for small production runs or laboratory 
experimentation, it is entirely enclosed and 
ready to operate. Variable speed drive permits 
any desired speed from 38 to 75 surface feet 
per minute. Specially built foundation is un- 
necessary. All controls are within sight and 
easy reach of operator. Simple cover removal 
makes mechanism readily accessible. Ask for 
Bulletin BR 2. 


MILLS + REFINERS + WASHERS + EXTRUDERS+ STRAINERS 
HYDRAULIC PRESSES « CALENDERS + TUBERS + CRACKERS 





oe Psi F Mec. a 


953 EAST Il2th ST., ERIE, PENNA. 








valuable survey 
outlines many UséS fog 
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ROSS. 


Treating Systems 
for Fibers and fabrics 


In his valuable and timely “Plastics Survey” published in 
Textile World, Mr. C. Norris Rabold has clearly outlined 
| to plastics and textile men the great possibilities in the 
| coating, impregnating and dipping of fibers and fabrics 
with synthetic resins. 

| In the table showing “Methods of Application” are 





dozens of required operations that can be efficiently com- 
pleted with one of the modern ROSS Treating Systems. 
Inquire about the advantages of this apparatus for your 
| process and product. 


* Mcchanical Apparatus by 
Johan Waldron Corporation. 
Air Processing by J. O. Ross 

| Engineering Corporation. 





J.O.ROSS 


ENGINEERING CORP. 
DESIGNERS AND BUILDERS OF AIR PROCESSING SYSTEMS 
350 MADISON AVE., New York 17, N. Y. 


CHICAGO - 6 BOSTON - 9 DETROIT - 3 
201 N. Wells St. 79 Milk St. 12953 Greeley Ave. 


| ROSS ENGINEERING OF CANADA, LIMITED — Dominion Square Building, MONTREAL, P. 0. 





CARRIER—ROSS ENGINEERING COMPANY, LIMITED, LOWDON, ENGLAND 
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SELL US YOUR THERMOPLASTIC WASTE. Sell us re- 
jected molded pieces or obsolete molding powders— 
cellulose acetate, cellulose aceto-butyrate, polystyrene, 
methyl! methacrylate, or polyvinyl resin. 


A. BAMBERGER 


WE SEPARATE ALL CONTAMINATIONS, removing stee/ 


or other mixtures—metal or anything else—and rework plastic 
and plasticize the material into first class, ready-to-use 
reprocessed molding powder. materials 


BUY FROM US when reconditioned molding powder is 
needed for your process. You'll find our product a trust- 
worthy and reliable element. Contact us af our modern 4 
plant. Inquiries will receive prompt attention. Call or Write 
Department M. 
44 Hewes St., Brooklyn 11, N. Y. 


Evergreen 7-3887 
Cable: Chemprod 


ELECTRIC HEATING EQUIPMENT 
TWO WEW FOR THE PLASTICS INDUSTRY 








PEARL DISPERSIONS 
FOR MODERN PLASTICS 
MANUFACTURERS 





















IVANO PEARL PASTE 110-F 


A cellulose nitrate dispersion fortified to provide 
a marked degree of opacity without sacrificing 
pearly luster. 


IVANO PEARL PASTE 1118-F 


A fortified aqueous dispersion suitable for blend- 
ing in casein, gelatin or other aqueous vehicles. 





HINGED TYPE BAND UNITS (illustrated) for 
all injection moulding machines; Size and Wattage 
to your specifications. Also space, strip, cartridge 
and immersion heaters—for the industry. We 
manufacture hot plates and ovens as well. Send 
us your heating problems. 


GLENN ELECTRIC HEATER CO. 
239-241 Canal Street New York 13, N. Y. 


SEND FOR FREE SAMPLES 


Fine Chemicals Division 


IVANO 
INCORPORATED 


166-184 Commercial St., Malden 48, Mass. 
































EXTRUSION. "MOLDING 
INJ ECTION ~ MOLDING 
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LAMINATING 


ea BT PQ 


_ FABRICATING 
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CI: CUTTING 
an PRINTING | 
ete: Si. FORMING 
THE HOPP PRESS 


INCORPORATED 
460 W. 34th ST. NEW YORK 1, N_Y. 


ESTABLISHEO 1893 
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WOOD FLOUR 
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PLASTIC INDUSTRY 


SUPPLIERS 
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A DIRECTORY OF AMERICAN INDUSTRY 





30E. HURON STREET CHICAGO 11, ILL. 
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NOW IS THE TIME 


[] 1 stort pest wer planning ond working on plastic molded parts 
Our engineers will be glad to call and discuss any problem having 
to do with compression or transfer molded parts. 


RADIO CABINETS all sizes and other large housings are our specialty 


All our molds are made by men with more than thirty years expe- 
rience. Our engineers offer a similar background of experience. Com- 
bined, they guarantee production of highest quality, good looking 


moldings on the highest possible production basis. 


Pp MORTRI I Pa 


is yours for the osking. 
ATTLEBORO, MASS. 





INJECTION 


Submit your present day prob- 
lems to our experienced engi- 
neering staff. You will find an 
alert, progressive organization 
equipped to handle your most 
intricate mold problems. 


We are now designing and 
building difficult automatic molds 
for many of the leading 
molders. Why not let us 
solve your problems? Our 
molds are tested before 
shipping, on our new 16 oz. 
Lester injection molding ma- 


chine. i911 + 1945 


STANDARD TOOL CO. 


75 WATER STREET 
LEOMINSTER, MASS. | 





While we are now engaged 


entirely in the production of 
molded plastic parts for war — 
Franklin invites your considera- 
tion of their services forthe days 
ahead, when peace time re- 


quirements are again the “order 


of the day”. 


¥ o ¥ 


Buy 
WAR BONDS 
AND STAMPS 


. . * 






FRANKLIN PLASTICS DIVISION 
Robinson Industries, Inc. - - FRANKLIN, PA. 
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ETTER MOLDING 


B 
RESU iTS 


When this phenolic agitator came from the drawing 
boards, it looked like an impossible molding job. 
But thousands of agitators have been produced. 


It’s another teamwork story ... teamwork between 
expert mold makers and clean, uniform Carpenter 
Mold Steels. 


On every molding job, when the mold steel must 
hold up under extra heavy pressure, give flawless 
finishes over a long run, provide corrosion resist- 
ance, etc., there’s a Carpenter Mold Steel to meet 
your needs. And when you run up against a new 
or dificult molding job, you can count on 
Carpenter to help you get che best possible results 
from the mold steel that fits the job. Hundreds 
of mold makers have teamed-up with Carpenter to 
get better molding results. 


Call your nearby Carpenter representative to dis- 
cuss that next molding problem. And if you don’t 
already have a copy, ask for “Tooling Up for 
Plastics” ... a 36-page book that can help you get 
the most from every pound of mold steel you use. 


THE CARPENTER STEEL CO. 
112 W. Bern Street + Reading, Pa. 


(i a rpen ler 





2 PRODUCTION ~ 
ENGRAVING 


ON ALL METAL & PLASTICS 
anit: oneal 
aT 
PROFILING - FABRICATING 


INSTRUCTION PLATES 
INSTRUMENT HOUSINGS 
PRECISION DIALS 
TERMINAL BLOCKS 
GAUGES 


PROMPT DELIVERY 





NEW HERMES 


ENGRAVERS 
~ Ly 


821 BROADWAY, N.Y. C. 
Algonquin 4-6894 




















This low-cost DURO Router-Shaper-Carver can be 
converted from one use to another in a few seconds 


An ideal machine for these quick-changing times—when the ability 
to shift rapidly and economically from one set-up to another is vital. 
Here is an unusally flexible machine that can be used for routing, shaping 
and carving wood, metal or plastics. Combines high speed (20,000 R.P.M) 
power (1200 watts at the spindle) and solid, heavy construction that gives 
smooth, vibrationless cutting. Is extremely flexible—can be transformed quickly 
into a Shaper or Carver. Standard equipment handles 1/4", 5/16" and 3/8” 
bits for routing— 5/16" and 1/2” bore shaper cutters—and oll standard cutters 
for carving. Has many special features including: Specially designed G. E. 
Universal Motors, New Departure Precision ball bearings, precision machining 
throughout; Table can be instantly adjusted to any height without holding foot 
pedal. Chuck is part of spindle and holds adaptor and cutter close to work, 
thus preventing whip. Many other exclusive features. Unusually low priced. 
SEND FOR CATALOG—giving full specifications and prices on the DURO Shaper-Router-Carver 


—and other DURO quality Machines including Drill Presses, Circular Saws, Band Sows, Flexible 
Shafts, Lathes, Sanders and Electric Drills. 


DURO TOOLS © 


MACHINE TOOL DIVISION 


DURO METAL PRODUCTS CO.. 2673 N. KILDARE AVE., CHICAGO 39. ILL 


ALSO MAKERS OF DURO HAND TOOLS 


in thousands of 
AMMG EEL HOURS Americon plants 
FOREDOM FLEXIBLE SHAK! MACHINES 







Available on 
Priorities 
Only 




















Here's versatility plus in any man's languege. Let Foredom 
solve your production problems too. Pencil-size hand- 
pieces for the hard-to-reach places. Larger, ball-bearing 
Oe teregutarty handpieces for the heavier jobs, ali quickly interchangeable. 
Flexible shafts which really ARE FLEXIBLE. 
mac] 8 WAYS Right! 
Production . 
| Setups With- 
out Dis- 
assembly 1. For de-burring, grinding, finishing, polishing and other light production 





jobs—perticularly valuable on irregularly shaped parts. 
2. In tool and die departments, for grinding, finishing and touching up dies, 











- molds, jigs, ete. Model illustrated is Foredom No. 340. Comes with 

jo) ost, Die, Mold 3. For maintenance and emergency needs—touching up set-ups without _ bon heme ayer hee ig — 
. disassembly, removing high spots on gears, identification marking of equip- suspension-type . . 240, 20, 
net ie — = ” including foot theostat.) Other models as low as $23.50. 





THOUSANDS OF PLANTS USE FOREDOMS, including Ford, General eee Gs ee es ee ee es ee es es es es 
Motors, Chrysler, Nash-Kelvinator, Jack & Heintz, Sperry Gyroscope, Bendix, gs "I 


Finger-tip contre! . . Westinghouse, etc. { Foredom Electric Company 
plus a wide variety of ac- 27 Park Place, New York 7, N. Y. 


cessories means . 
cision wastennaeiiion aie Send coupon for a copy of our new Catalog No, 49, showing the complete Please send me your new Catelog No. 49, showing the 


limited adaptability. line of Foredom Flexible Shaft Machines and Accessories. different uses of Foredom Flexible Shaft Machines. 






FOREDOM ELECTRIC COMPANY — Ma eS ae 


27 PARK PLACE NEW YORK 7,N. Y 


Qa ce cs os cs os 
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MILFORD Automatic Rivet Setting 
Equipment replaces costly labor 
and does a much more efficient job. 





Consult us without obligation. 

























ghe 


We MILFORD 


RIVET & MACHINE CO. 


EASTERN DIVISION = CENTRAL DIVISION 


MILFORD CONN. * ELYRIA OHIO. 














ONE 
OUT OF MANY 





MOLDS 


25 years experience in design- 
ing and building molds for 
leading molders. 


Our plant is modern in equip- 
ment for producing the best 
in molds. Compression, In- 













jection, Transfer. 
K"49.%4 FORTNEY MFC. CO. 
S S z 247 N.J. R.R. Ave. 
Set NEWARK 5, N. J. 





| | There are several hundred 
molders of plastics in this 
country. We offer our 
services in competition 
with all of them on the 
basis of - efficiency and 
| economy. Our molding 
service works as an in- 
| | tegral coordinated unit 
of your production. 


* 
Iry us and see. 


| 
| KENILWORTH 


GOS PLASTICS MOLDING CO. 
& ‘, Dept of Eureka Button Co. 


ce KENILWORTH, NEW JERSEY 
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N MOLDING 


COMPRESS1IO 


trades is rarely 
We do compres~ 
else. And 
say we do +t 









of-all- 


othing 


The jack- 
master of 
sion molding—” 





well. Have you 4 compression 
j job which you want nandled 


alar skill? Get our 
suggestions and our estimate be- 
fore you go ahead. Big jobs 
or small, 1 wel- 
come- Wri 


they're at 








PLASTICS DIVISION 
Allmetal Screw Products C | 
S Comipany 
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Well establish 
financially aa. 
pean-owned and con 
trolled firm with his 
sales and distribution nt 
poniectes throughout 
ndia is open to consider 
sole representation for 
marketing suitable and 
reputable products " 
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FASTER GRINDING. the 3-m Method insures cool 
running abrasive belts and reduces “filling” or “load- 
ing". The abrasive gives top performance for a longer 
period of time. 


GREATER PRECISION. the 3-m Method permits 
accurate control of the amount of material removed 
during grinding and finishing operations. Tolerances can 
be held as close as .005 in. 


LESS SPOILAGE. Because the 3-M Method is a coo! 
finishing method the danger of discoloration, distortion 
and flow is eliminated in sanding metal, plastics or glass. 


temperatures and “filling” or “loading” the 3-M Method 
greatly increases the life of abrasive belts—gives better 
finishes at lower costs. 





Write teday fer complete information on this efficient, 
economical grinding and finishing method. 











MPL645 
Please send us o copy of your booklet “Fast Finishing of Metal, Plastics and Gloss”. 














Name. 
rn, 
City. lone... State. 
Distributor 
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Now Available Without Restrictions 
UNPOLYMERIZED 
VINYL ACETATE 
ey 

cH0-€ 
NH, 
Purity 99.5% Boiling Range 71.8° to 73°C. 


Vinyl Acetate can be polymerized to 
form resins with exceptional bonding 
qualities for wood, glass, metal and fibre 


Containers:-— 


410 Ib. drums; 62,500 Ib. tank cars 


For further information write to: 


4740 Pine Avenue ¢ Niagara Falls, N. Y. 





martes Plastics 








Specialists in Thermo-Plastic Molding. 
No contract too large for our facilities and “know 
how.” Send your specifications a our estimates. 


Address Dept. A. 











THE GROTELITE CO., INC. 


BELLEVUE, KENTUCKY 


“PIONEERS IN PLASTICS” 
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A complete converting service! 
lt will pay you to investigate our 





ACTIVE IN TH E facilities for reworking your scrap. 
PLASTIC FIELD 
for 22 YEARS CELLULOSE ACETATE — CELLULOSE BUTYRATE 


STYRENE VINYL AND ACRYLIC RESINS 





A Dependable Source of Supply for re-worked Cellulose Acetote 
ond Cellulose Butyrate molding powders 


GERING PRODUCTS INC. 


___Noerth Seventh St. & Monroe Ave., KENILWORTH, N, J. Chicago Office: 622 W. Monroe St. 











MODERN FRENCH OIL 


Presses for Molding | 
Modern Plastics | 


@ For accuracy, speed and economical 
operation that brings increased profits turn 
to French Oil Hydraulic Presses, the choice 
of leading plastic molders. Complete self- 
contained presses with automatic time 
control that is instantly adjustable. De- 
pendable, modern French Oil presses in 
sizes up to 1500 tons are the choice of lead- 
ing plastic molders. Consult French Oi] | 
engineers or write for catalog. | 


NF 


Plan S FEGS 





J. H. LANE & CO., Inc. 






FOR HOT DIP 
PROTECTIVE 
COATING 


with ethylcellulose 


and other plastics 


THE YM PLASTICOCATER 


The YM Plasticoater is a simple, self- 
contained, thermostatically controlled unit for 
applying hot dip coatings of ethylcellulose — 
or other plastics — to metal parts. 

Design provides uniform temperatures, 
accurately controlled for best dipping condi- 
tions — no danger of overheating plastic. 

Continuous movement of plastic— by pump 
action — prevents film formation — bubbles are 
immediately removed. Constant dipping level 
is maintained. 

The Plasticoater meets Army and Navy 

ts for overseas-shipment protec- 
tion of metal parts ...has wide potential 
postwar use in corrosion protection of tools 
as well. 

Units are built in sizes with melting capac- 
ities ranging from 3 to 100 pounds per hour. 
Write for full details. 


THE YOUNGSTOWN MILLER COMPANY 


Subsidiary of Walter Kidde & Company, Inc. 
680 Main Steet, Belleville 9, N. J. 





SKILLED AND TOOLED FOR PRECISION MOLDING 


Custom Molded Plastics engineered by Midwest, consist 
ently measure up to exacting specifications and require 
ments. Address your inquiries to MMM, confident that you 
are consulting an organization skilled and experienced in 


precision techniques for the production of plastics 


AND MANUFACTURING COMPANY 


RTH WHIPPLE 


CONTRACT 


INJECTION ano COMPRESSION motoine In att 
THERMOPLASTIC ano THERMOSETTING mareriats 


EXAMPLE OF 
WIDE SIZE We have the set-up 
RANGE \ and experience to 
\ give you the bes? in 
plastics molding of 
small and large 
parts, in small or 
large quantities, at 
reasonable prices. 
QUOTATIONS 
on specific 
requirements 
without 




















is always ready to discuss future plans. 





There’s a man who knows the business from A to Z. His experience, coupled with the 
modern methods and equipment employed by his organization, assures you of a complete 
answer to your question. Although now entirely devoted to the war effort, this company 


ARTINDELL MOLDING co. 


OLDEN and Gth Street - TRENTON, NEW JERSEY 


“Wonder Hy it can be done 
Lasky aper 
Guess I'M write to 

















The TREND... 
toward PLASTICS 


Necessity is the mother of invention, and the war time scarcity of 
available metals has been responsible for the appearance of numerous 
plastic molded articles as a substitute for the familiar metal ones. 


When the war is over, the pent up demand for consumer goods will 
keep production at high levels for a long time. This will be reflected 
in a need for plastics which will tex the present capacity of the industry. 


Be sure that your plent is in shape to handle a share of this business. 
Don't ask us to sell you 
a KANE boiler 
—unless you just can't 
get along without it—but 
let us plan with you for 
your needs of tomorrow, 
when you can use—and 
we can sell you—one or 
more efficient KANE 
boilers, to produce an 
adequate, high pressure 
steam supply. 


We will help you deter- 
mine your post war re- 
quirements if you will 


your presses, the size and 
number of platens to be 
heated in each press, ary the required molding temperature; also 
state whether operation is heat and chill or straight heat. 





NLEARN FANE (DEEL 








furnish us with a list of | 





today | 


HOW MISKELLA INFRA-RED OVENS AND 
APPLIANCES SERVE THE PLASTIC INDUSTRY 
Branch of 











the Industry Name of Appliance Use 
Molders 
(Thermo- PELLET-VEYOR To preheat pellets and 
setting) (Variabié heat) preforms at the prees as 
Compres- needed 
sion 
Molders VIBRA-VEYOR To preheat plastic pew- 
(Therme- (Variable heat) der automatieally. Te 
plastic) dry plastic powder aute- 
Injection _ matically 
| Injection — ~ HOPPER-HEATER To warm up heavy 
(Variable heat) metal of hopper ef 
melding machine 
Molders STRIP-HEATER To preheat strip reiie 
(Thermo- (Variable heat) of vinylite, etc., aute- 
plastic) matically as fed te 
Extrusion worm 
Material Special production To process various kinds 
Manufac- Equipmentineclud- ef plastic material in 
turers ing vibrators, cen- bulk 





veyors, stainiess 
steel belts and elec- 
tronic devices 
Fabricators BENCH-KIT 
(Miscel- In various sizes 
laneous) (Variable heat) 





To soften sheets, rods, 
tubes and any shape 
for bending, ferming 
punching, etc. Thisin- 
cludes Cellulose, Ace- 
tate, Methy! Methacry- 
late 

(The time on most of the operations mentioned 

above averages five minutes) 

We sell lamps and build completely engineered 

infra-red equipment and appliance installations. 
INFRA-RED ENGINEERS & DESIGNERS 


MAMUTACTURERS 
Main Offiee and Laboratory 
1637 East Fertisth Street, Cleveland, Ohie 
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A low-cost molding compound 
Helmet Liner Scrap 


The material used for the plastic liners worn 
inside steel combat helmets, constitutes an ex- 
cellent low-cost molding compound of the 
phenol-formaldehyde type. We have available 
a large stock of this scrap cut to proper size. 
Let us give you further details as to how it is be- 
ing used. The range of work is quite surpris- 
ing, far beyond the original application to com- 
paratively simple articles such as trays. 


REQUEST WORKING SAMPLE 


RAYCO COTTON FILLERS 
FILFL 


FABRIFI 
CORDFI 


Pure cotton flock of 
surprising cleanliness 
and uniformity. 


Macerated cotton 
fabric for extra 
strength. 
Evenly cut lengths of 
tire cord for plastics 
of utmost strength. 


SAMPLES ON REQUEST 








60 Tremont St., Central Falls, Rhode Island 






















A. 


“CA.” Grade pearl 
specially developed for use with 
Acetate 


essence, 





Cellulose moulding 


powder. 





NON - YELLOWING 


CORPORATION 


163 Waverly Place New York, N.Y. 

















DRUG TRADE AND OTHER INDUSTRIES 





Gatricators €& Laminators 
of of 
PLASTIC ALL TYPES OF 
FILMS PLASTICS 
VINYLITE VINYLITE 
BUTYRAL 
BUTYRAL |  cELLULOSE 
CELLULOSE ACETATE ACETATE 
for 
Wearing, Apparel, Spot; | BOL ISHING 
Items Vinylite & Butyral Films 
Fabricators of 
BOXES - CANNISTERS 


in all forms & Shapes for packaging purposes 





NATIONAL 
TRANSPARENT PLASTICS CO. 
1897 COLUMBUS AVE. * SPRINGFIELD 3, MASS. 





























MERCER-ROBINSON, CO., INC. 
30 CHURCH ST., NEW YORK 7, N. Y. 





usa 


‘TO FINISHED PRODUCT 


MOLDED : .... WE TAKE ALL OF THE 
TERMINAL : aa | RESPONSIBILITY for meeting your 
¢ 25 molding requirements. When you call 
STRIPS : _2, ™ in a Minneapolis Plastic Molders repre- 
a ; sentative for consultation about your 
plans, you deal with an expert prepared 
to follow through to the finish. Respon- 
sibility for handling all phases of the 
work is centered at one single source. 

Our facilities bring you the benefit of 
the knowledge of specialists, each expe- 
rienced in his own line, for industrial de- 
sign, mold and die-making, compression 
and transfer molding. Our reputation for 
dependability has been tested and proved 
—first by industry; in recent years by the 

rigid specifications of the armed forces. 


| Write us for recommendations about 

| how your molding problems can best b 

| w you oblems can best be 

ASSEMBLED met—for suggestions about new uses for 
WITH HARDWARE plastics in your business. No obligation. 


Available in lengths from | to 20 terminals. 
PY 


2 Types: NAS 17 and NAS 18. Prompt deliveries. 
MINNEAPOLIS PLASTIC 
MOLDERS, INC. 











Study the Simplicity 
of this Post-war Model! 


ESIGNED specifically for granulating plastic scrap, our 
machines have the following advantages: 


Extremely rugged construction. 

Quick to dismantle. 

Super-easy to clean for color changes. 
Stall-proof cutting chamber runs full, cuts more. 


Two models have added side feed slot to take con- 
tinuously extruded strips. 


Cumberland #1 Machine Illustrated 


vie wre o 


Prompt deliveries. Request “Grinder Data.” 


CUMBERLAND ENGINEERING CO. 


Dept. A, Box 216 Providence, R. I. 














' IN GOLD, SILVER OR COLORS 


mM es tn 


MOULDED TO YOUR JOB 





ACH item made in plastics sends forth its 
own bid for Sales Appeal, Durability and 
the savings of light weight. 


But it's knowing how to use plastics that spells 

the difference. That's why your work at 
Magnetic Plastics is custom moulded 
from the plastics that best withsiand 


the wear their job demands. 


Ask us to help you see what plastics 
can do in your business. Just send 
photo, sample or specifications, and 
we'll tell you quickly if it can be 
made in moulded plastics. 





OLD STAMPING 
MACHINE CO. 


THE. MAGNETIC PLASTICS CO. 
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é Special kinds—difficult kinds—tight 
specifications—close precision—spe- 


cial heads or threads. 
lf it is a Screw—we have, can or will 
make it. 





6 EWIENGLAND SCREWICOY ; 
KEENE, NEW HAMPSHIRE 


ts OR geting. 1 be a So Rg ae 
: ee is F 











Specialized 


STEARATES 









OF 
ZINC 


CALCIUM | 
ALUMINUM 


@ As molding speeds climb steadily higher, it be- 
comes more essential to provide better lubrication 
both for the molding material and for the mold 
itself. For the complete answer to both these prob- 
lems, it will pay you to turn to Metasap. For, in 
addition to giving worry-free lubrication, Metasa 
Metallic Soaps supply a very desirable plasticizing 
effect. For further information. write. 








PALMITATES 


STEARATES 


ALUMINUM, CALCIUM, LEAD, ZINC 





Harrison, N. J., Boston, Richmond, Calif., Chicago, Cedartown, Ga. 











Good Molders don’t 


just happen! 


It takes more than good intentions 
to become an expert custom mold- 
er. It needs years of research and 
experience in design, mold-making 
and actual production of molded 
parts. 


Here at Auburn we've been doing 
just that for the last 69 years. . 
and we're still growing . . . and 
learning. When you have a molded 
plasi.cs problem, our experience is 
at your service. 
* 

For small parts molded automati- 
cally at low cost write: Woodruff 


Company Division, Auburn Button 
Works, Auburn, New York. 
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FLEXIBILITY... 


in meeting your problem 


Does a special part for the product 
you make present a problem in de- 
sign — in materials — in costs? Call 
on our consultant service for help — 
no obligation to you. Our engineer- 
ing experience and our modern ma- 
chines are both geared to flexibility 
in the manufacture of cold-forged 
specialties. In most cases, moreover, 
at a saving in costs to you. 


This Decimal Equiva- 
lents wall chart is accu- 
rate to four places and 
signalled in three col- 
ors. Yours at no cost or 
obligation. Just send us 
your name, title and 
address. 


See our Catalog in Sweet's File 
for Product Designers 


JOHN HASSALL, INC. 


Specialists in Cold-Porging Since 1850 
396 Oakland St., Brooklyn 22, N.Y. 
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Racine Plant 


® Modern Piants 


GEARED TO PRODUCE MOLDED PLASTIC 
PARTS BY THE HUNDREDS OR MILLIONS 


@ We are equipped to render you a complete 
service—from engineering to final inspection. Our 

ialty—precision compression and transfer 
molding of thermo-setting plastics. Expert atten- 
tion to your inquiry—no matter how little or 
big—how simple or complex the requirement. 


Tayror = Manuracrurine Co. 


3084 W. Meinecke Ave., Milwaukee 10, Wis. © Representatives in 20 Cities 
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For Lower Costs... Faster Assemblies 


STALOCK Push-On is a fastener for threadless studs, 


rivets . . . even nails. Locks with a push . 


- « unlocks with a 
lift. Plastics and metals fastened with STALOCK stay locked. 


An “all around” bite is achieved with no more than finger 
pressure. As tension increases, STALOCK digs deeper. In ten- 
sion tests a 3/16" stud has supported loads up to 1800 Ibs. 
Can be removed with only o “lift” from a screwdriver. Fast 
action plus positive performance. Made by ADEL, world's 
largest manufacturers of line support clips and blocks. 
13,000 types and sizes. Nearly 1/3 billion in service. 
STALOCK nwt “all around fasteners” for sheet metal screws surposs 
standards of AAF Spec. No. 25533. Exceed vibration requirements by 


400%. Saddle, anchor and fiat types and o wide variety of other types 


ond sizes. For specifications and technical date write Dept. N-2100 . 
* rRaDE MARK 


ar ——— — 
pa. 6.5 
; ae L . 





400 CHESTA 


PHILADELPHIA 


COLTON PREFORMER 


THE new improved 544 Tablet machine is the finest 
the market has to offer, solid:steel frame, improved 
die fasteners and cam construction, vanadium stee! 
plungers, etc. Write for catalogue. 


ARTHUR COLTON CO. 


2604 E. JEFFERSON AVE. * DETROIT 7, MICHIGAN 





Well- 
\) ne Pe oa 
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m CONTINENTAL 


* PLASTICS CORPORATION 


NUMBERING and 
LETTERING PRESS 


Write for 
Bulletin 
MP 240 


Ain Ideal machine for hot stamping letters and figures on 
plastic nameplates, and for other small parts, with the use 
of colored roll leaf. Furnished with an electric heating 
element, and rheostat for regulating heat. All! figures 
and entire alphabet are on one dial. 
We also make numbering machines... automatic and 
non-automatic . . . for stamping, either hot or cold, num- 
_ bers and letters into various materials. 


NUMBERALL STAMP & TOOL CO. 
BH) HUGUENOT PARK STATEN ISLAND 12, N. Y. 


PERFECT ELECTRIC BAND HEATING 
— THE EXACT FIT of... 


[FS WATLOW 
aa Cylindrical UNITS 


HINGED 
. “FO, PASS 
OBSTRUCTIONS 
FOR VERTICAL 
OR HORIZONTAL ' 


The Watlow Cylindrical Units are formed to 
accurately fit cylindrical chambers with en- 
larged or obstructed ends which do not per- 
mit sliding on a sleeve unit. It's hinged (or 
segmented) construction is superior to the 
sleeve unit because of adjustment lugs for 
perfect fitting. 


Dimensions: 344” to 12” I D-—2” to 24” lengths 

Capacities: 300 to 12,000W 115 or 230V 

Ratings: Sheath temperatures up to 750°F, (under 
thermostatic control) 


== WATLOW 


ELECTRIC MANUFACTURING COMPANY 
1328 N. 23d St. St. Lovis 6, Mo. 











ErARPPY COMBINATION 


- Areeunary 
- Cost- Consciousness 









Above all else, we insist that every one of the tens 
of millions of plastic molded pieces produced in our 
modern plant be a masterpiece of accuracy. This 
desire is a passion ...a fetish with us. 


Yes, we insist upon accuracy. But we don’t lose sight of 

the cost factor, either. Because the time will come— 
soon — when we shall enter a highly competitive phase 
of manufacturing. We know how to keep costs down — 
without sacrifice of quality. That ability will mean much 
on in the postwar era. 

use 
ting 
ures 


and 





IDEAL PLASTICS CORPORATION 25-10 43:a ave. tone istano city, N.Y. 





ORGANIC 
PEROXIDES 


CATALYSTS FOR POLYMERIZATIONS 
DRYING ACCELERATORS - OXIDATION 
AGENTS ~* BLEACHING AGENTS 


LUCIDOL 
(BENZOYL PEROXIDE) 


LUPERCO 
(PEROXIDE COMPOUNDS) 


ALPEROX C 
(TECHNICAL LAUROYL PEROXIDE) 


LUPEROX 
(PEROXIDE PASTES) 




















Special Organic Peroxides 


* REGISTERED A TRADEMARK 


: | Wedemann & Godknecht, Inc. 


EXPORT & IMPORT FORWARDING AGENTS CUSTOM HOUSE BROKERS 


100 BROAD STREET, NEW YORK 4 
Telephone: WHitehall 4-7990-1-2-3 Teletypewriter No. NY 1-2694 
Cable Address: WEDEMANN 
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<a High Precision 
"ae Machining 
Pn / Needs Oakite 
pe Coolants! 


Flaslic 











The acrylics . . . Lucite, Crystalite, Plexiglas, and other types 
. . « possess such versatile general properties, characteristics 
and typical applications thet a coolant or lubricant needs the 
addition of a recommended Odskite material when these 
plastics are machined to quite close tolerances. 


Where sawing, drilling, threading, tapping and grinding are 
involved in fast, quantity production, you will find the 
addition of a specialized Oakite material provides better 
cooling and lubrication, cleaner cuts, quicker settling of 
dust and chips . . . minimizes loading of wheels. 


When the subject of cleaning postwar plastic products comes 
up, that’s where the highly trained Oakite Technical Service 


Representative can come in. . . can be of real help to you on 
degreasing or related problems. Write us TODAY to have 
him call. 


OAKITE PRODUCTS, INC., 46D Themes St., NEW YORK 6, N. Y. 
Technical Service Representotives in All Principal Cities of the United States ond Canodo 


| OAKITE Wx CLEANING 


















New 6 x 16 


STANDARD | 
MOLD BASES 


THE phenomenal growth enjoyed by DME, its progress as 
an outstanding leader in the plastics molding equip- | 
ment field—is due largely to the universal acceptance of 
DME mold bases and parts by the nation’s mold-makers. 


i LABORATORY 


ICALENDER 


© @ built to duplicate functions 
of large production units. The 
rolls are of the finest chilled iron, 
hollow chambered for heating or 
cooling, and may be operated at 
either friction or even motion ... 
with the NEW G. E. Thy-mo-trol 
Drive, an infinite speed range 
may be obtained. Write for speci- 





Responsible for maintaining production, these mold- 
makers appreciate the valuable machine and man-hours 
saved through the 176 mold combinations available, the 








interchangeable parts, the ease with which these bases 
and parts speed production. Today’s extended DME line 
embraces new sizes and types to fit every demand of the 
mold-maker . . . all immediately available from stock. 


if you would like to know more about DME Standard Mold 


Bases and Parts and what they can do for you in solving 
your plastic molding problems, write us for fullinformation. 


OME NEWS will be mailed you 





DETROIT MOLD 
ENGINEERING COMPANY 


DETR i MICH AN 








fications.] 









Wm. R. 
Thropp & Sons Co. 
Trenton, N. J. 
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xperience Is the 
Answer to Plastic Problems 


The molded plastic business cannot be learned 
ever night as some people seem to believe. 


In fact, the knowledge of properly molding 
each of the many different plastic materials 
requires years of actual experience. Each 
characteristic requires special handling learned 
from scientific research and actual production. 
Because our organization is built around men of 


long experience we are able to obtain the finest 
results from any of the following materials: 


Bakelite Lumarith Resinox 
Durex Lucite Saran 
Ethocel Plaskon Tenite 






CUSTOM EXTRUSION 
MOLDING aoe, 


















MICHIGAN MOLDED PLASTICS, Inc. 


‘ . fe 
Dexter, Michigan 

















IF YOU USE 
EQUIPMENT 
FABRICATED OF 
ALUMINUM, 
STEEL OR 
ALLOY PLATE 







This 44-page bulletin presents the extensiveness of our modern 
facilities and methods for producing special tanks, kettles, pressure 
vessels, and processing equipment. It shows many of the various 
types of equipment we have produced during our many years ex. 
perience in metal fabrication. It is designed to show you why we 
are fitted to produce economically and satisfactorily such equip- 
ment for you. Write for Bul- 


\ ae letin G-45 today. 
The STACEY BROS. 
: Gas Constru ction Co. 
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TECHNICIANS ALMOST CONVINCED US 
that we could not vary the degree of heat to different 
sections within any one mold. They told us thet on 
a product such as the one illustrated above, we had 
to use a uniform heat to cure the 12 layers of cotton 
duck . . . which meant that the section containing only 
6 layers would be overcured! 


BUT OUR ENGINEERS DISAGREED and 
fourteen months of laboratory research finally resulted 
in an entirely NEW process of manufacturing low 
pressure laminate products. It removes the limite- 
tions of former methods, for higher pressures may be 
employed without changing exact temperatures. 
For example, if 300 degrees is required, the Winner 
Process permits the use of pressures from 10 to well 
over 100 Ibs. psi. 


We are now geared to produce parts made of phenols, 
resorcin resins, styrenes, melamines, etc. These 
plastics may be used in combination with cotton 
duck, glass cloth, impregnated papers, rope fibres 
and other materials. In addition to our work with 
fluid pressure, we are also making pieces using various 
types of contact resins. 


We invite your inquiry regarding products of any 
shape or size. 





STICS 





DIVISTON OF WINNER MFG. CO., InC. 
West Trenton, NM. J. 
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A complete line of Precision plas- 
ticizers to meet the requirements 
of all types of plastics compounding 
. Our laboratory will assist in 
determining the plasticizer best 
suited to your compounding prob- 
lems. Write for complete data 


PICCOLASTIC 


PICCOLYTE.. 
PICCOUMARON 


YY MO Me!=—’—’”’=“<’d YH H=@# PEI 


Produced Under Precision Controls 
for Exacting Plastics Production... . 





Modified Styrene Resins in a wide 
range of molecular weights, melting 
points and solvencies. In combination 
with each other or with other plastic 
bodies make possible the creation of 
results hitherto unattainable 


Hydro-Carbon Terpene Resins chem- 
ically inert, acid and alkali resisting, 
compatible with all rubbers, coal tar 
residues, pitches, paraffins and waxes 
Clear color permanence .. . 


Para Coumarone Indene Resins. Offered 
in light and dark color in a wide range 
of melting points 


Company 


General Olfices AKRON 8, OHIO 








MEYER & BROWN CORP. 


Ne 


347 Madison Ave w York 17 
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PLASTIC 
MODELS 


TRANSPARENT 
AND PRE-MOLD 





¥ @ 383017 





Avoid costly errors in post war 
products. MODEL before you MOLD. 


COMPRESSION -INJECTION-TRANSFER MOLDS 


OTRICHER HAL 


MOf le f 


ith ST NEW YORK 10, N. Y 
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in all commercial plastics 


oS 


There's no application too imagina- 
tive, no technical problem too tough 
for our molding service to handle— 
and come up with successful mold- 
ings. We work in thermoplastics, 
thermosetting plastics and _ cold- 
molded materials, by injection, trans- 
fer & compression methods. We 
advise you from more than two 
decades oi successful experience in 
design and production. 


PLASTIC MOLDING 
CORPORATION 
SANDY HOOK, CONN. 














Make Plans Now... 
for the omens PLASTIC ERA 





Consult ROGAN 


Here at Rogan, seasoned engineers are ready and 
willing to aaawe you in determining your post-war 


your peacetime are to include elec- 
at equipment, electic cemeeteay, Speen ot whet 
ou, the oon, Choutnsien gledly provide 

ul he plastic ‘ 


Send Us Your Specifications Today! 


ROGAN BROTHERS 


Compression Molders and Branders of Plastics 
2005 So. Michigan Avenue Chicago, Illinois 




















"Our Production People 
could use this 


SIMONDS 





.-- lll write and get 
‘em some copies Right Away” 


Here’s all that anyone needs to know about plastic-sawing 
as successfully done by users of all types of plastics in 
shapes, sheets, bars, molds and tubes. Included are the 
types of machines and Simonds Circular Saws for each 
job ... methods of determining cutting speeds and feeds, 
saw-tooth spacing, blade diameter and thickness . . . pro- 
jection of saw through cut . . . and a list of operating points 
to check for best results. Also, specifications of Simonds 
Circular Plastic-Cutting Saws now available. 

How many of your production people could use this book? 
Just send us their names, and we'll send them each a copy. 


Branch Offices: 1350 Columbia Rd., Boston 27, Mass. 
* 127 S. Green St., 7, Ul. + 228 First St., San 
- Francisco $, Calif,« 311 S. W. First Ave., Portland 4, 
(aN, * 31 W. Trent Ave., Spokane 8, Wash. 
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PRODUCTION TOOLS FOR CUTTING METAL, WOOD, PAPER, 
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MASS PRODUCTION FOR MANUFACTURERS 


To serve the production manufacturer, efficiently and economically, 
is the sole function of the Plastex Corp. Since its inception Plastex has rigidly adhered to 
this policy . . . consequently today it serves hundreds of manufacturers throughout 
America by extruding, forming and fabricating component plastic 
ports . . . both functional and decorative. Plastex engineers are 
immediately available to work with you from idea to 


finished product. 


Write today for your complete copy of this informative book on plastics 
+ « « the complete story of Plastex engineering and manufacturing service. 
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All clossified advertising poyable in odvonce 
of publication. Minimum, $5.00 (up to 60 
words); in border, $10.00 per inch. 





FOR SALE: 
downward 


1—6500 ton Hydraulic Press with 
S12, Modern Sener. Bes 


ram and 





in any tate, Butyrate, 
— Se Resin materials. 

ey 4 oak. quotations. 
508, Modern Plastics j 





— PLASTIC SCRAP OR REJECTS in 
Cellulose Acetate, Butyrate, Poly- 

pm ang heryiies Vinyl —- ete. Also wanted 
us lots 7 Le ae and urea molding ma- 





and 
Reply Box 318, Clin Molen ne Plastics. pettnint al 
FOR SALE—1 Worthingses I d. Pu 1 x 6, 
5 GPM 6000 pressure M.D. 1" Se Ta? ‘se? Pam 


rolls. 1—14*x 24” oe ram; 
” x 55” steel cord Heating Platens; 4—W. 
& P. Mixers; 4—Semi-Automatic 100-ton H 
Dey Pes item area 20” x 36°; Allen 6” : 


Mixers; Pulverizers, Grinders, etc. 
Send for complete list. Reply Box 447, Modern 





PLEXIGLAS and LUCITE SCRAP WANTED. 
irregularcehaped at pisces, strips, Toda amd 
t pieces strips, rods and 

other cut a thicknes  anasieall and 
unmasked. describe ‘fally, stating 
quantity available. "Bes 1210, Modern Plastics. 








Small or medium sized plastic 


ment wit 
details. Reply Box 788, 


WANTED: 
molding 

or Sedlon 
eh Advise” fi 
M Plastics. 








PRODUCT DESIGN ENGINEER—Grad- 
uate architect or industrial design engi- 
meer, under 35 years of age, to initiate 
and develop new consumer product de- 
“one im glass. Should bave manufac- 

experience and ability to coordi- 
~~ work with Sales, Production 
aad Research departments. 


eenfe met ty to join Ameri- 
com- 

ra This is a new tion, with excel- 
t prospects for man willing and 


ble to do creative work. If mot now en- 








ARE YOU 
the war senna aa ee | 


plastics man at this time to help with your 
resis ia - 
all phases Have or? 


SE y 


i teenkeb 
aietel tely. Eon ge ni a ee Sita ‘mame > 
a a ° 
1251, lodern Plastice. = : : 





for turther infermotion oddress Classified 
Advertising Dept. MODERN PLASTICS 
122 Eest 42nd St.. New York 17, N.Y. 





| 
AL 


Plastics. 





FOR SALE: plane Sistesting plant with 
with good calles nization. inees, f 

sa orga: za t. 

of floor space in presen t and so Sooneed 

that ex mn eane 2 copes 5 be made. Present 

owner other make sale 

desirable. Reply Bes 1n57, 1257, Modern Plastics. 


WANTED: General Manager for ation Sales 
cating AA of medium size t will also 
investment is business. 








— SALE—Two Plastic Press Heaters KRD430 
Rye Heaters ver —— 


Seperior Plas ‘Plastic 





Geonsene bs is a 


war busi- 
ness. Reply Box 1 Modern Plastics. 





WANTED for Mold and Material Testing Pur- 
gzree © a © on. ansoction: | Mold Machine. The 
Nl be used for Experimental Pur- 

— & for the Advancement of the, Plastics 
ustry. Thomas Engineeri Arapany, 

24 Seott Street, Newark 2, New ~ ¢ 





Co., 426 N Oakley i Chicane 

PLASTIC COATINGS CHEMIST, B.S., having 

wide ex corrosion 

and formulating coatings tensive 

development of vinyl . Ca of 

ing te nimum $4,000, mid- 

west erred. Age 3, married, 2-A. Imme- 

diately available. Reply Box 1252, Modern 
astics. 


EXECUTIVE MECHANICAL ENGINEER—19 
years experience in Rubber and Plastics. Thor- 
oughly conversant with Production, Engineer- 
img, as well as Management and Labor prob- 
lems. Expert on heavy ~~ sy such as 





Banburys, — Ca , ete. Now 
om ed in ire Plant. Minimum salary 
Lecation immaterial. 1253, 








IS YOUR PRODUCT SOLD IN CANADA? 


Two top executives of AA-1 Corporation 
have set their own coast-to-coast 
tion across hich 
are prepared to assume one more 

chandising oe r? Resul 
programme. ts as- 
sured if you have the product. Reply 
Box 1254, Modern Plastics. 











Department, giving com de- 
of education, ex- 
draft status. Enclose t 
commensurate with 
abilities. All replies confidential. 


CORNING GLASS WORKS 
Corning, New York 














CANADA, A Large Post SS Market— Wide- 
awake, reliable sales organization, 
having connections with wholesale hardware, 
chain and department store trade, can accept 
representation for additional factory requiring 
Canadian Bama mts operating on com- 
amgnen Date providing li line does not conflict 
representations. H. HACKING 

co uD. t 144 Water St Street, Vancouver, Canada 





(eet. 1916). Canadian Branches Coast 
to Coast. 

WANTED: Cellulose Nitrate sheets or strips 
of .060 to .070 thickness, suitable fer stamping 


blanks from %{ inch to 3 inch diameter. Prefer 
transparent but can use some laminated in 
colors. Send samples with quotations to 
Florida Supply House, 415—12th St., Braden- 
ton, 








MANUFACTURERS ATTENTION! 
| We are distributors of small astic 


| tems, su as YS, NOVELTIES, 
| CIGARETTE CASES AND XES, 
ATCH CASES, SMALL HOUSE 


vite you to us and 

best Address PLASTIC MER- 
E, P. O. BOX 81, MORGAN- 

TON, N. C. 











WILL yn pt —_ ~ who have 











| materials, which be uced 
| through the injection Mould process, 
communicate with us with ‘erence to 
post-war business, as we are prepared to 
uce these > > _" United 
for Europe and the Overseas 
M. et, without clashing — ‘ 
| gil Teme fate 
man a 
Oxford ‘ord Street, pe Horne, 156/368 
VETERAN, age 30, ex enced jewelry sales- 
man. Desires line with repu firm to sell 
to Retail Jewelers and t Stores in 
New York and Nn gg a or drawing 
as oi Modern 


ainst commission. 
Plastics. 








FOR SALE: H.P.M.C. Press 318 tons 
18” ram, 30” daylight with 7 steel platens 
26” x 44", 2 wh com with 
alves, reservoir, temperature 
jog de and flexible platen 


CAP. dy hd. - hand w 
to maintain holdi ™s pressure re 0 to 30004; 
manufactured by New York Air a 


Reayl, 0h 1507 Wlcimac era. Waite Box 




















WANTED 


EXPERIENCED TOOL ROOM SUPER- 
INTENDENT—By well established Mold- 
ing Company producing plastic buttons 
and custom molded art . Applicant 
must be qualified to take full charge of 
teol production on both compression 
and injection work. Button mold ex- 
perience especially desirable. State ox- 


tion and availability. 
Rents ta detail te Bes 1259, Medece 
Plastics. 











EXPERIENCED Injection Molding Set-Up 

Man on Lacite, Styrene and Acetate, secking 

seen position. Reply Box 1260, Modern 
astics. 


WANTED 
Injection molds, any size. Advise full 
details and send sample of molded 


product. 
Reply Box 1261, Modern Plastics. 








FOR SALE: 14 complete high and low 
Dua Beschert Lever 


nning 
iY Ives, suitable for 75 to 450 ton presses, 
epenties at pressures of 4,000/ and leas. 


AMERICAN INSULATOR 
CORPORATION 
New Freedom 


. 














SALES GROASES ON with show rooms at 
200—Sth A 


facturer. 
astics and are now selli na 
items to jobbers of Toys, Hard- 
ware and N Chain oa ‘ 
Commission . Reply Box 1263, Modern 





WESTERN NEW YORK tic manufacturer 
and molder wants chem or chemical ongi- 
neer for 1 research as pilot plant 
tion. fall details first letter. Reply 
1264, Modern Plastics. 





MEANS OF FASTENING of leather, cloth, 
tics, metals, etc. Patent No. 2311326 
license or outright sale. Address Box 1265, 





FOR SALE: 10’ x 18" Two Roll Mixing Mill 
Ball and 


Cutter; Royle No. 
Tuber. 
pany, 225 W. 34th St., New Y¥. N, ¥. 


i 
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ARGENTINA and A ne at Plastics 
ee — 


Kngpinsted pleases. cect aes Vay ey Se 
Firet-clase connections on For 
details write to a Uriarte 2425, 


MOLDING FOREMAN. A Seuthern New 
molding 


England : needs ——, _ 
departmen foreman apelenml im 1. - 
transfer, and com molding. Technicai 


beek rround preferred. Good future, salary 
rite giving Bo tae, 
background. 267 








tie and pine 4 
odern Plastics. 


WANTED—Color matcher for coated fabrics. 
Technical welying es but net essential. 
_—* W.M.C. ru O. 478, Passaic, New 
erecy. 


WANTED—Extruding, fabslestine or SIN A 

t, or part ownership therein, or partner to 

m euch «a business anywhere United 

ates. Have production i and  quaulione 

bution connections. ee full details in 
first letter. Reply Box 1268, M Plastics. 


Fy 





RECORD FACTORY EQUIPMENT—Everything 
for the manufacturing of records also tic 


f records and tics. 
Poinsettia, Inc., Recording & Record Manu. 
facturing Consultants, 98 baler Avenue, Pit- 
man, New Jersey. 


FINE-HOLE CARBIDE DIES 


for the extrusion-, coating-, etc., 


from on—price p. dic, mirror- 
Setabed. i: in amounts of 
50-99 Iee=199 over 200 
S$ 6.00 5.35 5.00 





Shape-dies, intricate dies, extrusion any 
size, in carbide and steel—we supply, 
develop and design. 


WOPIS INDUSTRY ~ yy gt 
1781 E. 15 Street, Brooklyn 29, N. 








SPENCE-RIGOLO 
PRODUCT DESIGN & STYLING 
677 Fifth Ave., New York 22, N. Y. 











EOS tannin 
WANTED = 
” Mixing mills, 1-40" mixing mill, 
ise" Cracker with drives and eaten, 


Calender 57 ~' a d 3 
” . Extruders 

10” Royle Profecond. "Mapl Reply ve See 

Mod Plastics 











WANTED, Titi: las who fully 
understands rebuilding and installation of all 
Hydraulic t. Permanent position. 
Reply Box . Medern Plastics. 


FOR SALE: Hydraulic Presses, 600 ton Watson 
Stillman downward double acti ram, platen 
24” x 24", 1—36" x 36” 12” ram, ton steel 
construction, 8—20" x 20” 10” rams, 1—24”" x 24” 
12” ram, 1—52”" x 26” 14° ram 400 tons, 4—12" x 
12” 74%" “i 3-12" . 12° 8” rams, 1-32" x 50” 
15” ram, 4 openings —26" x 45” 10” ram, 2— 
15” x 15° 844" rams, v" ~~ Hydraulic Cylin- 
ders, Model HP 14, 30 ton capacity, 8” dia. 36” 
stroke. PUMPS: Robertson Triplex 5 GPM 
5000 Ibs., Watson Stillman 4 plu © box type 
2 GPM 4000 ibs., Deane Triplex 4 GPM 2500 ibs., 
HPM Triplex 1 —— Ibs., Gould Triplex 
12 GPM 1250 I ~~ vertical 4 GPM 
2250 Ibs., National Thple's GPM 4000 Iibs., 
Hele Shaw JLP 12, 44 GPM 1200 Ibs. HPM 
Triplex 15¢ GPM 2000 Ibs. on high 16 GPM 

400 Ibs. on low, V Belt Drive. COUMULA- 
TORS. Hydro-Pneumatic 44" dia. plunger by 
27” stroke with By-Pass Valve, Weight type 
5” dia. by 6" stroke. EX ly reanay +” - No. 2 
Royle Perfected; Mills, Calenders ete. 
Advise your requirements. HIG TEST *PRIC ES 
PAID FOR YOUR USED EQUIPMENT. 
Universal Hydraulic Machinery Company, 
285 Hudson Street. New York City 15. 








DO YOU NEED REPRESENTATION IN}THE 
pretend Aggressive Sales eppition 

ington, Idaho, tana, 
Utah, and Alaska wanis stock- mold om an 


— post-war. Reply Box 1266. Modern 


ATTENTION—PLASTIC MOULDERS 
INJECTION or COMPRESSION 


At present we represent one moulder for | 

whom we created and designed an item 

for which more than a million dollars 

worth of erders was obtained. We would 
like to re nt one additional moulder. 

We sell chain stores from coast to coast. 
Work only on commission basis. Have 

another idea for which we believe a like 
| amount of business can be obtained. 
Have own showroom—5Sth Ave. location. 
| Box 1215, Modern Plastics. 


FOR SALE: Watson-Stillman 225 ton Transfer 
Molding Press;* Farquhar 150 ton; Molding 
Presses 50 to 250 tons: 36” x 36", 30” x 40’, 

16” x 16”, 12” x 12”, 30” x 36”, 24" x 36”, 22° x 24": 
25” x 36", 48" x 26"; 40 ton Broaching Fegeas 
400 ton Extrusion ees Horiz. 4 i? 


2’ x 4", high & low seure. W.-S. x as 
Horiz. 4 . 30 GPM, 3500 lbs. H.P.M 18" x 6" 
vert. Triplex, 10 GPM, 2700 Ibs. 2—Oilgear 


Pumps, 13 GPM and 1250 lbs. Wat.-Farrel 
144" x 4”, Vert. Triplex, 6 GPM, 3000 Ibs.; Goulds 
244" x 8” Vert. Triplex 30 GPM, 1600 lbs.; Elmes 
1’ x 4” & 1%" x 4” Horiz. 4 Pigr., 5 to 8 GPM, 
4500 ibs. & 5500 ibs. Rumsey 4%" x 8” vert. 
Triplex, 65 GPM, 900 ibs.; 10 HP Horiz. 15¢" x 4” 
Triplex 6 GPM, 3000 ibs.; 10 New Vickers Oil 
Pumps, 28 GPM, 1000 lbs.; Hydr. Steam Pumps 
up to 150 GPM; Hand Pumps; Low Pressure 
Pumps from 150 to 600 Ibs. ; Hydr. Accumula- 
Ytors; New Vickers 1'<{” Oil Relief Valves; New 
Vickers \%{" Flow Control Valves; Royle #2 
Extruder; 4" & 54” Preform Tablet Machines; 
Heavy Duty Mixers; Ball & Jewell #1}4 Rotary 
Cutter. Ball Seating Roller Conveyor. Grind- 
ers, Pulverizers; Gas Boilers, anks, ete. 
ONLY PARTIAL LISTING. WE BUY YOUR 
USED MACHINERY. STEIN EQUIPMENT 
CO., 426 BROOME ST... NEW YORK 13, N. Y 

CANAL 6-8147. 





























WATERBURY PLASTICS 
Moldings of Ment 


WRITE DEPT. B 
for information 


COMPANIES, INC. 
y Button Co., Est. 1812 
CONNECTICUT 


WATERSURY 
rly Woterb. 
WATERBURY 
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+ - + 
with a Kimpreg Surface 


A revolutionary new alloy-like material 
is achieved by fusing to plywood’s sur- 
face a cured plastic skin of Kimprec. This 
resultant material is not a plywood in the 
ordinary sense, not a conventional plas- 
tic laminate. It is a brand new, better 
structural medium with countless appli- 
cations in many products—including, very 
probably, those you plan for post-war 
production. 


With Kimprec, plywood is converted 
into an improved substance which can be 
machined, formed and fastened like ordi- 
nary wood—yet has a plastic’s smooth, 
tongh surface and beautiful, permanent, 
paintless finish. 

Kimprec adds the following advantages 
to plywood: 1) increases durability and 
flexural strength; 2) provides resistance to 


Among the users of KIMPREG are: Buffelen Lumber & Manufacturing Company; Olympic 
Plywood Company; Washington Veneer Company; and The Wheeler, Osgood Company; all of 
whom are currently producing a Douglas tir Plywood surfaced with KIMPREG. This product 


is sold under the trade name of Inderon. 





moisture and vapor; 3) armor-plates 
against extreme abrasion; 4) diminishes 
grain-raising effects; 5) makes the material 
scuffproof, splinterproof, snag-resistant; 
6) affords a stainproof, washable, “wipe 
clean” surface; 7) creates resistance to 
chemical action, decay, temperature-ex- 
tremes, fire, vermin, and mold. Moreover, 
it is warm to the touch, does not have 
the chill “feel’’ of metal surfaces. 


Ti Whe. 4 






+ YOur product can be improved 


Today all kimprec is required for mili- 
tary needs, ranging from airborne “pre- 
fab” huts to glass-smooth tables for pack- 
ing parachutes without snagging. Hence, 
the wartime color of KIMPREG 1s a soldierly 
olive-drab. Post-war, however, it will be 
offered in a variety of appealing hues. 

Now is the time to investigate the pos- 
sibilities of KIMPREG-surfaced materials for 
your peacetime requirements. 





“TRADE MARE 


impreg 


TRAOE MARE 5) pomngeres 
\\\ Kimberly 
Clark 


RESEARCH 








Send Coupon for FREE KIMPREG Book to: 
Kimberly -Clark Corporation, Neenah, Wis. 


MP-645 
Nome , oo 
Firm 
Type of Business 
Address Ee 
City = OO 
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FOR CUSTOM 





In the hands of Dr. Frank W. Maurer, 
goggle design has undergone both novel 
and radical improvements, and already 
wide combat and industrial usage. Each 
time the wearer inhales, a supply of 
fresh air is drawn through side cavity 
filters held in plastic frames. Eye and 
skin moisture is swept out before it can 
form lens fog. The side cavity frames are 


The Goggle* That Stays Fog and Frost 


* Welco Fog Free Goggle, manufactured by H. L. Bouton Company, 
Buzzerds Bay, Mass., distributed by Welch Mfg. Co., Providence, R. |. 





INJECTION MOULDING . . TRY THE 


MODERN FASTICS 


TRIO 





illustrative of plastics broad adaptability 
— two pieces so constructed that the 
wearer may separate them instantly for 
filter replacement and snap them se- 
curely together again, just as quickly. 
If they suggest a plastic application in 
your production plans, we would like 
to be the first to know. 








14 HYGEIA STREET, WORCESTER 8, MASS. 


17 East 42nd St.. New York 17, N. Y. 
Export Office: 90 Broad $t., New York 4, N. Y. 





WORCESTER MOULDED PLASTICS CO. 



















































BY THE MARK FOUR 
.»»BY THE DEEP SIX! 


GOOD NEWS THAT, from the leadsman of sailing days. 
Upon his soundings depended his ship’s safety. Today, 
of course, the safety factor on land, sea, and in the 
air, is measured by electrical instruments equipped 
with crystal clear windows made from highly lus- 
trous BAKELITE cast resin sheet BT-48-306. 

The chemical formulation of BT-48-306 makes 
it inherently non-electrostatic. Jt dissipates static 
charges more quickly than other transparent mate- 
rials. It serves as a shield against stray currents, 
thereby avoiding danger of inaccuracies in instru- 
ment readings. Windows made from this material are 
clearer than many kinds of glass, and are shatter- and 
shock-resistant. 

BAKELITE cast resin BT-48-306 can be provided in 
a choice of colors to meet varying light transmission 
requirements. It is supplied with an exceptionally 
high lustrous finish, therefore, does not require pol- 
ishing. When employed for instrument windows, it 
can be blanked out to the required shape and dimen- 
sions without need of subsequent machining and 
finishing operations. Although thermosetting in na- 
ture, the material can be postformed by a special 
technique to provide domed and curved surfaces. 

Write for Booklet 15-H, which provides detailed 
information on the properties, uses, and fabricating 
techniques developed for BT-48-306, and other cast 











resin products. 
TRADE CB sans 


BAKELITE CORPORATION 
Unit of Union Carbide and Carbon Corporation 


300 MADISON AVENUE, New YorK 17, N. Y. 


Depth gouge made by United States Gauge Company with 


cast resin window fabricated by Valley Manufacturing Co. 
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Plastic pins THAT PACK A WALLOP| 


Somewhere in the Pacific... A Jap ‘‘Nell’’ drops out of the sun and starts her run on an American Carrier, 


Anti-aircraft batteries open up... each 40 millimeter Bofors gun sending 120 projectiles a minute 
to intercept-—-AND A PLASTIC PIN RIDES IN THE NOSE OF EACH SHELL. 


Millions of plastic firing pins have been manufactured by the General Electric Company to such ex- 
acting specifications that the instant the tip of the projectile touches a plane the plastic pin is driven back- 
wards, striking the detonator which explodes the 
shell... downing any Jap Nell, Betty, Lily or Sally. 


These plastic pins are just one of the many ex- 
acting war jobs being skillfully accomplished by 
the General Electric Company. World's largest 
manufacturers of plastic parts, the General 
Electric Company is prepared to place at the 
disposal of any industry the complete facilities 
of its modern plastics plants and the knowledg~ 
of its experienced designers, engineers, chem- 





ists and toolmakers. 

Since the General Electric fabricates all types 
of plastics it can and will give you an unbiased 
recommendation for your specific job. Write 
Section A-6, General Electric Company, 1 Plastics 
Avenue, Pittsfield, Massachusetts. 


He@r the Genera! Electric radio progroms: ‘The G-E All-Girl Orchestra” 
Sunday 10 P.M. EWT, NBC. “‘The World Today’’ news every weekday 6:45 
P.M. EWT, CBS. “’G-E House Party’’ every weekday 4:00 P.M. EWT, CBS 


GENERAL ( ELECTRIC 
Buy War Bonds 


40 Millimeter Anti-aircraft Shell Fuse 





